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SECTION 00100 - INSTRUCTION FOR PROPOSING SUB-CONTRACTORS AND SUPPLIERS

PART 1 - General

11

1.2

13

14

A.

SUBMISSION OF BIDS AND BID OPENING:

Bids will be received by Whiting Turner, and will be opened at the times and places as determined by Whiting
Turner.

The proposing firm shall assume full responsibility for timely delivery at the location designated for receipt of
Bids.

Subcontracts or partnerships with minority or women owned firms and businesses are encouraged.
BIDDING DOCUMENTS:

Bidding Documents include the Bid and Contract Forms, and the proposed Contract Documents, including any
Addenda issued prior to receipt of bids. All requirements and obligations of the Bidding Documents are hereby
incorporated by reference into the Contract Documents and are binding on the successful proposing firm upon
award of the contract.

Proposing firms shall use complete sets of Bidding Documents in preparing Bids and the Bid will be considered
to cover all work shown in the Documents; neither the Owner nor the Design Consultant shall assume any
responsibility for errors or misinterpretations resulting from the use of incomplete sets of Bidding Documents, or
from deletions or exclusions or qualified proposals made by sub-contractors to the Contractor. It is the
Proposing firm’'s obligation to assure that prices have been received and included for all items shown or
reasonably implied in the Documents.

DEFINITIONS:

The Bid: A bid is a complete and properly signed proposal to do the Work or designated portion thereof for the
sums stipulated therein, submitted in accordance with the Bidding Documents.

Base Bid: The Base Bid is the sum stated in the Bid for which the Proposing firm offers to perform the Work
described in the Bidding Documents as the base, to which work may be added or from which work may be
deleted for sums stated in Alternate Bids, if any.

Alternates: An Alternate Bid (or Alternate) is an amount stated in the Bid to be added to or deducted from the
amount of the Base Bid if the Corresponding change in the Work, as described in the Bidding Documents, is
accepted.

Allowances: The Base Bid must include the cost of all allowances listed for this project.
QUALIFICATION OF PROPOSING FIRM:

When requested by the Owner, each Proposing firm shall also submit a completed statement of qualifications
for each of his proposed subcontractors within twenty-four (24) hours from the time the final list is submitted.

Prior to Contract award or within seven (7) days of the Owner's request to do so, the successful Proposing firm
shall be prepared to demonstrate that his present organization, direct labor force and prior work experience is of
adequate size and development to maintain responsible control of the project and to schedule, coordinate and
perform the work in an expeditious manner and in accordance with the Contract Documents.

Proposing firms, whether residents or nonresidents in the City of Dover and the State of Delaware, may be
required to show evidence of residency of registration before their bids will be considered. Each Proposing firm
shall be a licensed Contractor and be appropriately licensed for the intended work at the time of bid submission.

The Owner and the Consultant will consider, in determining the qualifications of a Proposing firm, his record in
the performance of any contracts for construction work into which he may have entered with the Owner or with
similar public or private bodies or corporations. The Owner expressly reserves the right to reject the bid of any
Proposing firm if such record discloses that such Proposing firm, in the opinion of the Owner, has not properly
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16

performed such contracts, has received unacceptable references (whether from listed references or other
owners or designers on recent work), or has habitually and without just cause neglected the payment of bills, or
has otherwise disregarded his obligations to Subcontractors, material men, suppliers or employees.

The Owner may make such investigation as they deem necessary to determine the ability of the Proposing firm
to perform the work, and the Proposing firm shall furnish to the Owner all such information and data for this
purpose as they may request. The Owner reserves the right to reject any bid if the evidence submitted by, or
investigation of such Proposing firm, fails to satisfy the Owner that such Proposing firm is a responsive and
responsible Proposing firm in accordance with the criteria set forth herein at the Owner’'s sole discretion.
Conditional bids will not be accepted.

PROPOSING FIRM'S REPRESENTATIONS:
Each Proposing firm by submitting his Bid represents that:

He has read and understands the Bidding Documents and his Bid is made in accordance therewith; and
Proposing firm agrees to be bound by the terms and requirements set forth in the Bidding Documents, Contract
Terms and Contract Documents and all applicable statutes;

He has visited the site, has familiarized himself with the local and job site conditions under which the Work is to
be performed, and has correlated his observations with the requirements of the proposed Contract Documents;

His Bid is based upon the materials, systems and equipment required by the Bidding Documents without
exception; and

He has the capability, in all respects, and the moral and business integrity, reliability, technical ability, financial
resources, plant, management, superintendence, equipment and materials which will assure effective and
efficient good faith performance in full compliance with the Contract Documents and with any and all schedules
and Milestone and Completion dates, that he has made allowances for normal inclement weather indigenous to
the Project Site, in his estimating, planning and scheduling of the Work. The Proposing firm further
acknowledges that the Contract Documents are, in his opinion, appropriate and adequate for completing this
project and for the construction of sound and suitable work, and that the Bid submitted is complete and covers
all of the Work shown or reasonably inferred in the Contract Documents. The Proposing firm hereby certifies
that the work shall be completed, in place, in full accordance with the Contract Documents, within the time limits
specified.

For the purposes of the value of Alternate Bid prices proposed on the bid form, the Contractor certifies that the
cost proposed represents the true and accurate cost of the proposed alternate work. The Alternate Bid value
shown will appear on the Schedule of Values and can be used for any future change order or bond valuation
adjustment based upon the scope of the work proposed within the Alternate Bid.

SITE CONDITIONS AND CONDITIONS OF THE WORK:

Each Proposing firm must acquaint himself thoroughly as to the character and nature of the work to be done.
Each Proposing firm furthermore must make a careful examination of the site of the work and inform himself
fully as to the difficulties to be encountered in the performance of the work, the facilities for delivering, storing
and placing materials and equipment, delivery times for all material and equipment, and other conditions relating
to construction and labor.

The Successful Proposing firm assumes all risk as to the nature and behavior of the soil or subsurface
conditions which underlie the work or are adjacent thereto, or difficulties that may be due to any unfavorable
conditions that may be encountered in the work, which are apparent on surface inspection or shown in the geo-
technical report, as may be seen or inferred from inspection of the site, or may be general knowledge within the
construction community.

No plea of ignorance of conditions that exist or may hereafter exist on the site of the work, or difficulties that may
be encountered in the execution of the work, as a result of failure to make necessary investigation and
examinations, will be accepted as an excuse for any failure or omission on the part of the successful Proposing
firm to fulfill in every detail all the requirements of the Contract Documents and to complete the work for the
consideration set forth therein, or as a basis for any claim whatsoever.
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1.10

111

Insofar as possible, the Successful Proposing firm, in carrying out his work, must employ such methods or
means as will not cause interruption of or interference with the work, or ongoing operations of the Owner or any
separate contractor.

PROPOSING FIRM'S QUESTIONS, ADDENDA AND INTERPRETATIONS:

Proposing firms shall promptly notify Whiting Turner of any ambiguity, inconsistency or error which they may
discover upon the examination of the Bidding and Contract Documents or of the site and location conditions.
No interpretation of the meaning of the drawings, specifications or other contract documents will be made to any
Proposing firm orally.

Every request for such interpretation must be received at least five (7) days prior to the date fixed for the
opening of the bids.

Any and all such interpretations and any supplemental instructions will be in the form of written addenda to the
Bidding Documents which, if issued, will be made available to all prospective Proposing firms. The Owner will
not be responsible for any other explanations or interpretations of the proposed documents. Failure of any
Proposing firm to receive any such addendum or interpretation shall not relieve any Proposing firm from any
obligation under his bid as submitted. All addenda so issued shall become part of the Contract Documents.

If the Proposing firm (or any person bidding to Proposing firm and/or subsequently in contract with the
Proposing firm, relating to the subject project) knows, or should have known, that an ambiguity, discrepancy,
error, omission or conflicting statement exists in the Bidding or Contract Documents, said Proposing firm (or
sub-Proposing firm) has an obligation to seek a clarification thereof from the Owner prior to bid. The Owner will
welcome such a clarification request, and, if necessary, a written addendum clarifying the matter in question will
be issued. Should the Proposing firm fail to seek such a clarification prior to bid, Proposing firm thereby waives,
and agrees to indemnify and hold the Owner harmless from, any claim, suit or cause or action arising out of or
related to such ambiguity, discrepancy, error, omission or conflicting statement which the Proposing firm (and
any person bidding to Proposing firm and/or subsequently in contract with Proposing firm, relating to the subject
project) knew or should have known existed at the time of bid.

Each Proposing firm shall ascertain prior to submitting his bid that he has received all Addenda issued, and he
shall acknowledge receipt and inclusion in his proposal of all Addenda, even if the effect of Addenda is no
change to cost or time. Failure to acknowledge addenda on the bid form will be cause for rejection of the Bid.

SECURITY FOR FAITHFUL PERFORMANCE:

The Contractor shall furnish a Performance Bond in an amount equal to one hundred percent (100%) of the
Contract Sum as security for the faithful performance of this Contract and also a Labor and Material Payment
Bond in an amount not less than one hundred percent (100%) of the Contract Sum, as security for the payment
of all persons performing labor and furnishing materials under this Contract. The Performance Bond and the
Labor and Material Payment Bond shall be in separate instruments acceptable to the Owner not later than the
date of execution of the Contract. The cost of these Bonds shall be borne by the Contractor and should be
included in his bid. Bonds shall be payable to the Owner.

LOCATION OF WORK:

The site of the proposed work is on Owner’s property, public streets, easements and/or other right-of-ways, as
shown on the drawings.

LIABILITY INSURANCE AND WORKMEN'S COMPENSATION:

The Contractor will be required to carry public liability and workmen's compensation and other insurance in the
amount and under the terms stipulated under the Contract's General Conditions or other sections of the
Specifications.

PROPOSING FIRMS REFERRED TO LAWS:

The attention of Proposing firms is called to the provisions of all Municipal, County and State laws, regulations,
ordinances and resolutions, including but not limited to the Human Rights Ordinance; the Equal Opportunity,
Small and Minority Business Enterprises and the Construction Safety Resolutions; as well as laws, regulations,
ordinance resolutions and permits relating to obstructing streets, maintaining signals, storing and handling of
explosives, or affecting the Proposing firm, or his employees or his work hereunder in his relation to the Owner
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or any other person. The Proposing firm shall comply with, and require all subcontractors to comply with State
of Delaware and City of Dover Contractor's License Laws. Contractor shall comply with all requirements for
local business licenses required for the performance of work in this specific locality.

B. The provisions of this contract shall be interpreted in accordance with the laws of Delaware and in accordance
with the laws, ordinances, regulations, permits and resolutions of Kent County and the City of Dover.

C. Legal Worker Requirements: Contractors are reminded that they are prohibited from awarding a contract to
any contractor who fails, or whose subcontractors fail, to comply with the requirements to verify the
employment eligibility of their employees through the Federal E-verify system. Note that this also applies to
all subcontractors and sub-consultants that you may use for this work. See General Conditions and Owner-
Contractor Agreement for additional detail.

1.12 TAXES:
A. All applicable Federal, State, and local Taxes shall be included in the Contractor’s proposal.
1.13 RIGHT TO REJECT BIDS:
A. The Owner through the Construction Manager, expressly reserves the right to reject any or all bids, to waive any
informalities or irregularities in the bids received, and to accept that bid which in its judgment, best serves the
interest of the Owner.

114 EQUAL PRODUCTS AND SUBSTITUTIONS:

A. Substitutions: Identification of material or equipment by manufacturer's name or trade name is not meant to
give preference to any manufacturer but merely to establish a standard.

B. To obtain approval to use unspecified products, Proposing firms shall submit written requests at least eight (8)
days before the bid date and hour. Requests received after this time will not be considered. Requests shall
clearly describe the product for which approval is asked, including data necessary to demonstrate acceptability.
The Owner and Consultant shall consider and either approve or reject proposals submitted and shall comply
with the following requirements:

1. If, by the close of the fifth day prior to the deadline for receiving bids, the Owner or
Consultant has approved any alternative products proposals, the Bidding Documents shall
be modified to include the alternative products in an addendum issued to the Construction
Manager at least five (5) days prior to the bid date.

C. Substitutions Prior to Bid Opening:

1. To obtain such approval on makes or brands of material other than those specified in Contract
Documents, the Proposing firm shall submit his requests with adequate supporting technical data, as
required below, to Whiting Turner not less than eight (10) days before the bid opening.

2. The Proposing firm's request for approval of any substitution shall include:

a. Complete data substantiating compliance of the proposed substitution with the Contract
Documents.

b. Product identification, including manufacturer's name, address and phone number.

¢. Manufacturer's literature showing complete product description, performance and test data, and all
reference standards.

d. Samples and colors in the case of articles or products, as appropriate.

e. Name and address of similar projects on which the product was used and date of installation.

f.  For construction methods, include a detailed description for proposed method and drawings
illustrating same.
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g. Itemized comparison of proposed substitution with product or method specified.

3. Substitution requests shall be made on the "SUBSTITUTION REQUEST FORM" included with the Bid
Forms.

D. The decision of the Owner or Consultant regarding the approval of items for which substitution is requested will
be final. In the event an approved substitution is later determined by the Owner or Design Consultant to be
unacceptable for any reason, including the necessity to perform extended redesign or rework of the project in
order to accommodate the substitution, or if it becomes apparent to the Design Consultant that the substituted
item will not perform or function as well as the specified item, the Proposing firm will be required to furnish the
original specified item or request approval to use another substitution. The Proposing firm will pay all costs,
expenses or damages associated with or related to the unacceptability of a substitution and the resultant
utilization of any item. The Proposing firm further understands and agrees that a time extension will not be
granted due to delays associated with or related to the unacceptability of a substitution.

E. If a substitution is approved, no subsequent change in brand or make will be permitted unless satisfactory
written evidence is presented to the Design Consultant and approved by the Owner that the manufacturer
cannot make scheduled delivery of the approved substitute item.

F. The Proposing firm may request approval for substitutions after award of the contract in accordance with the
provisions of Section 01010 of the contract General Requirements.

G. After the Contract has been executed, a formal request for the substitution of alternate products that have not
received prior approval will be considered in place of those specified only under the following conditions:

1. Specified product cannot be delivered without project delay, or

2. Specified product has been discontinued, or

3. Specified product has been replaced by superior product, or

4. Specified product cannot be guaranteed as specified, or

5. Specified product will not fit within designated space, or

6. Substitution otherwise determined by the Owner to be in his best interest.

H. The request shall be accompanied by complete data on the proposed substitution substantiating compliance
with the Contract Documents including product identification and description, performance and test data,
references and samples where applicable, and an itemized comparison of the proposed substitution with the
products specified or named by addenda, with data relating to contract time schedule, design and artistic effect

where applicable, and its relationship to separate contract.

. The request shall be accompanied by accurate cost data on the proposed substitution in comparison with the
product specified, whether or not modification of the Contract Sum is to be a consideration.

J. Requests for substitution after the contract has been executed, as stated above, when forwarded by the
Contractor to the Consultant, are understood to mean that the Contractor:

1. Represents that he has personally investigated the proposed substitute product and determined that it
is equal or superior in all respects to that specified.

2. Will provide at least the same warranty for the substitution that he would for that specified.
3. Certifies that the cost data presented is complete and includes all related costs under this Contract, but
excludes costs under separate contracts and the Consultant's redesign costs, and that he waives all

claims for additional cost related to the substitution that subsequently become apparent.

4. Will coordinate the installation of the accepted substitute, making such changes as may be required for
the work to be completed in all respects.

K. Substitutions will not be considered if:
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1. They are indicated or implied on shop drawing submissions without the formal request required in
subparagraph under SUBSTITUTIONS above.

2. For their implementation they require a substantial revision of the Contract Documents in order to
accommodate their use.

L. Substitutions, if acceptable to the Owner and Consultant, will be incorporated into the Contract Documents by
means of a Change Order.

M. All provisions herein and in the General Conditions regarding the use of said substitution shall apply to all
Proposing firms other than the Proposing firm who requested a particular substitution who choose to utilize said
substitution.

1.15 PREPARATION AND SUBMITTAL OF FORM OF BID:

A. Bids shall be submitted utilizing the form of bid as required by Whiting Turner, and shall be complete in every
respect. The total bid amount shall be entered in words and in figures in the space provided. Where applicable,
the unit price or lump sum items, and their extensions, shall be entered in figures in the respective columns
provided for each bid item. All entries shall be typewritten or printed in ink. The signatures of all persons shall
be in longhand. Any entry of amount that appears on the face of the bid to have involved an erasure, deletion,
white-out and/or substitution or other such change or alternation, shall show by them the initials of the person
signing bid and the date of the change or alteration. A failure to comply with this requirement may be cause for
disqualification of the bid.

B. For Lump Sum bids, in the event of a discrepancy between the bid amount written words and that in figures, the
written words shall govern.

C. Bids shall not contain any restatement or qualifications of work or contract terms to be done, and alternate bids
will not be considered unless called for. No oral, telegraphic or telephonic bids or modifications will be
considered.

D. Bids shall be delivered to Whiting Turner on or before the day and hour set for the receipt of bids.

1.16 AWARD OF CONTRACT:

A. The contract will be awarded to the lowest responsive and responsible Proposing firm, and whose bid is
considered to be complete.

B. The Lowest Proposing firm is determined by the aggregate amount of the unit prices set forth in the Form of Bid
or the aggregate amount of the Base Bid, plus any Alternates selected by the Owner, including sales tax for
each priced item.

C. A Responsive Proposing firm shall mean a Proposing firm who has submitted a bid that conforms, in all material
respects, to the Bidding Documents.

D. A Responsible Proposing firm shall mean a Proposing firm who has the capability, in all respects, to perform
fully the contract requirements and the moral and business integrity and reliability that will assure good faith
performance. In determining responsibility, the following criteria will be considered:

1. The ability, capacity and skill of the Proposing firm to perform the contract or provide the service
required;

2. Whether the Proposing firm can perform the contract or provide the service promptly, or within the time
specified, without delay or interference;

3. The character, integrity, reputation, judgment, experience and efficiency of the Proposing firm;

4. The quality of performance of previous contracts or services. For example the following information
will be considered:

a. The administrative and consultant cost overruns incurred by Owners on previous contract with
Proposing firm,

b. The Proposing firm's compliance record with contract general conditions on other projects,
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c. The submittal by the Proposing firm of excessive and/or unsubstantiated extra cost proposals and
claims on other projects,

d. The Proposing firms record for completion of the work within the Contract Time or within Contract
Milestones and Proposing firms compliance with scheduling and coordinating requirements on
other projects, including Contractor’s propensity to run significantly behind schedule for most of a
project,

e. The Proposing firm's demonstrated cooperation with the Owner or Design Consultant and other
contractors on previous contracts,

f.  Whether the work performed and materials furnished on previous contracts was in accordance
with the Contract Documents;

g. Whether the Contractor has received a written Notice of potential Default for cause or Termination
for cause, whether or not termination or default actually occurred, on any prior Owner projects or
projects for any other owner within the previous five years.

h. Whether the Contractor has defaulted, been terminated, or had projects taken over by the owner
or surety, on any prior Owner projects or projects for any other owner within the previous five
years.

5 The previous and existing compliance by the Proposing firm with laws and ordinances relating to
contracts or services;

6. The proposed prices bid are materially unbalanced between line items. A bid is materially
unbalanced when, despite an acceptable total evaluated price, the price of one or more contract
line items is significantly overstated or understated and there is a reasonable doubt that the bid will
result in the lowest overall cost to Owner, even though it may be the low evaluated bid;

7. The sufficiency of the financial resources and ability of the Proposing firm to perform the contract or
provide the service;

8. The quality, availability and adaptability of the goods or services to the particular use required;

9. The ability of the Proposing firm to provide future maintenance and service for the warranty period of
the contract;

10. Whether the Proposing firm is in arrears to the Owner on debt or contract or is a defaulter on surety to
the Owner;

11. Such other information as may be secured by the Owner having a bearing on the decision to award the
contract, to include, but not limited to:

a. The ability, experience and commitment of the Proposing firm to properly and reasonably plan,
schedule, coordinate and execute the work,

b. Whether the Proposing firm has ever been debarred from bidding or found ineligible for bidding on
any other projects, for this or other Owners.

E. The purpose of the above is to enable the Owner, in its opinion, select the bid which is in the best interests of
the Owner. The ability of the low Proposing firm to provide the required bonds will not of itself demonstrate
responsibility of the Proposing firm.

F. The Owner reserves the right to require from the Proposing firm: (1) submissions of references, within three (3)
days of bid opening, to include a listing of previous and current projects, (2) financial statements indicating
current financial status, prepared in accordance with generally accepted accounting principles, by a CPA
licensed to do business in Delaware, and (3) compliance with all applicable Delaware State Statutes.

1.17 PRE-BID CONFERENCE:

A. At the Construction Manager's option, a meeting may be held to discuss the project prior to bid day. All
Proposing firms are encouraged to attend. Attendance will not be mandatory unless so indicated.
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1.18 NON-COLLUSION AFFIDAVIT:

A. All Proposing firms are required to sign a non-collusion affidavit on the form provided herein and to include it in
the envelope with their bid.

END OF SECTION
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SECTION 00445
SUBSTITUTION REQUEST FORM

TO:

PROJECT:

We hereby submit for your consideration the following product instead of the specified item for the above project:

Section Page Paragraph/Line Specified Item

Proposed Substitution:

Attached are complete product descriptions, drawings, photographs, performance and test data, and other information
necessary for evaluation.

A. Will changes be required to building design in order to properly install proposed substitution?
Yes No . If Yes, explain:

B. Will the undersigned pay for changes to the building design, including engineering and drawing costs, caused by
requested substitution? Yes No .

C. What differences exist between proposed substitution and specified item?

D. Does substitution affect Drawing dimensions: Yes No __ . Ifyes, explain.

E. What affect does substitution have on other trades?

F. Does Manufacturer's warranty of proposed substitution differ from that specified?
Yes ___ No___ Ifyes, explain.
G. Wil substitution affect progress schedule? Yes __ No __ . If yes, explain:

H. Will substitution require more license fees or royalties than specified product?
Yes No . If yes, explain

I Will substitution cost more than specified product?

Yes No If yes, explain how much
J. Will maintenance and service parts be locally available for substitution?
Yes No . If no, explain
K. Is there any change in the sustainability qualities or LEED points for the proposed product versus the original
product?
Yes No . If yes, explain

Submitted By:
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Firm Name

Address

Telephone

October 04, 2013
Construction Documents

Date

By making this request for substitution, the General Contractor:

1. Represents that the Contractor has investigated the proposed substitute product and determined that it is equal

or superior in all respects to that specified;

2. Represents that the Contractor will provide the same or longer warranty for the substitution that would have

been for the originally specified product;

3. Certifies that the cost data presented is complete and includes all related costs, and waives all claims for
additional costs related to the substitution which subsequently become apparent; and

4. Will coordinate the installation of the accepted substitute, making such changes as may be required for the

Work to be completed in all respects.

Submitted By:

Signature

Firm

Address

Date

Telephone

SUBSTITUTION REQUEST FORM

For Consultant's Use Only:

___Accepted ____Accepted As Noted
___Not Accepted ____Received Too Late
By

Date

00445 - 2



Delaware State University
Optical Science Center for Applied Research

SECTION 00490 - NON-COLLUSION AFFIDAVIT FORM

COMPANY NAME:

October 04, 2013
Construction Documents

ADDRESS:

The persons, corporation, or company who makes the accompanying proposal, having first been duly sworn, deposes

and says:

That such proposal is genuine and not sham or collusive, nor made in the interest or behalf of any person not herein
named, and that Bidder has not directly or indirectly induced or solicited any other bidder to put in a sham bid, or any
other person, firm, or corporation to refrain from bidding, and that the bidder has not in any manner sought by collusion to

secure for itself an advantage over any other bidder.

Signed:

Name:

Title:

Subscribed and sworn to before me

this day of , 200

Signature of Notary Public in and for the

County of

State of

My commission expires:

End of Section

NON COLLUSION AFFIDAVIT FORM
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STATE OF DELAWARE
PERFORMANCE BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, , as principal
(“Principal”), and , a corporation, legally
authorized to do business in the State of Delaware, as surety (“Surety”), are held and firmly bound
unto the (“Owner”) (insert State agency
name), in the amount of % ), to be paid to Owner, for which

payment well and truly to be made, we do bind ourselves, our and each and every of our heirs,
executors, administrations, successors and assigns, jointly and severally, for and in the whole,
firmly by these presents.

Sealed with our seals and dated this day of , 20

NOW THE CONDITION OF THIS OBLIGATION IS SUCH, that if Principal, who has been
awarded by Owner that certain contract known as Contract No. dated the

day of , 20 (the “Contract”), which Contract is incorporated herein by
reference, shall well and truly provide and furnish all materials, appliances and tools and perform all
the work required under and pursuant to the terms and conditions of the Contract and the Contract
Documents (as defined in the Contract) or any changes or modifications thereto made as therein
provided, shall make good and reimburse Owner sufficient funds to pay the costs of completing the
Contract that Owner may sustain by reason of any failure or default on the part of Principal, and
shall also indemnify and save harmless Owner from all costs, damages and expenses arising out of
or by reason of the performance of the Contract and for as long as provided by the Contract; then
this obligation shall be void, otherwise to be and remain in full force and effect.

Surety, for value received, hereby stipulates and agrees, if requested to do so by Owner, to fully
perform and complete the work to be performed under the Contract pursuant to the terms,
conditions and covenants thereof, if for any cause Principal fails or neglects to so fully perform and
complete such work.

Surety, for value received, for itself and its successors and assigns, hereby stipulates and agrees that
the obligation of Surety and its bond shall be in no way impaired or affected by any extension of
time, modification, omission, addition or change in or to the Contract or the work to be performed
thereunder, or by any payment thereunder before the time required therein, or by any waiver of any
provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be
performed or any monies due or to become due thereunder; and Surety hereby waives notice of any
and all such extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other
transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.

STATE OF DELAWARE PERFORMANCE BOND -1
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Surety hereby stipulates and agrees that no modifications, omissions or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand and seals, and such
of them as are corporations have caused their corporate seal to be hereto affixed and these presents
to be signed by their duly authorized officers, the day and year first above written.

Witness or Attest:

Name:

(Corporate Seal)

Witness or Attest:

Name:

(Corporate Seal)

STATE OF DELAWARE PERFORMANCE BOND

PRINCIPAL

Name:

Address:

By: (SEAL)
Name:
Title:

SURETY

Name:

Address:

By: (SEAL)
Name:
Title:
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STATE OF DELAWARE
PAYMENT BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, , as principal
(“Principal”), and , a corporation, legally
authorized to do business in the State of Delaware, as surety (“Surety”), are held and firmly bound
unto the (“Owner”) (insert State agency
name), in the amount of % ), to be paid to Owner, for which

payment well and truly to be made, we do bind ourselves, our and each and every of our heirs,
executors, administrations, successors and assigns, jointly and severally, for and in the whole firmly
by these presents.

Sealed with our seals and dated this day of , 20

NOW THE CONDITION OF THIS OBLIGATION IS SUCH, that if Principal, who has been
awarded by Owner that certain contract known as Contract No. dated the

day of , 20 (the “Contract”), which Contract is incorporated herein by reference,
shall well and truly pay all and every person furnishing materials or performing labor or service in
and about the performance of the work under the Contract, all and every sums of money due him,
her, them or any of them, for all such materials, labor and service for which Principal is liable,
shall make good and reimburse Owner sufficient funds to pay such costs in the completion of the
Contract as Owner may sustain by reason of any failure or default on the part of Principal, and
shall also indemnify and save harmless Owner from all costs, damages and expenses arising out of
or by reason of the performance of the Contract and for as long as provided by the Contract; then
this obligation shall be void, otherwise to be and remain in full force and effect.

Surety, for value received, for itself and its successors and assigns, hereby stipulates and agrees that
the obligation of Surety and its bond shall be in no way impaired or affected by any extension of
time, modification, omission, addition or change in or to the Contract or the work to be performed
thereunder, or by any payment thereunder before the time required therein, or by any waiver of any
provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be
performed or any monies due or to become due thereunder; and Surety hereby waives notice of any
and all such extensions, modifications, omissions, additions, changes, payments, waivers, things
done and omitted to be done by and in relation to assignees, subcontractors, and other transferees
shall have the same effect as to Surety as though done or omitted to be done by or in relation to
Principal.

Surety hereby stipulates and agrees that no modifications, omission or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.
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Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand and seals, and such
of them as are corporations have caused their corporate seal to be hereto affixed and these presents
to be signed by their duly authorized officers, the day and year first above written.

PRINCIPAL

Name:

Witness or Attest: Address:

By: (SEAL)
Name: Name:
Title:

(Corporate Seal)

SURETY

Name:

Witness or Attest: Address:

By: (SEAL)
Name: Name:
Title:

(Corporate Seal)

STATE OF DELAWARE PAYMENT BOND -3
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SECTION 01010 - SUMMARY OF WORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.
1.2 WORK COVERED BY CONTRACT DOCUMENTS
A. The Project: Delaware State University Optical Science Center for Appield Research.

B. Contract Documents, dated _October 04, 2013 were prepared for the Project by Richard+Bauer LLC.

C. The Work will be constructed under multiple prime contracts.
D. Demolition of existing building structures will be done under separate contract.
1.3 CONTRACTOR USE OF PREMISES
A. Use of the Site: Limit use of the premises to limits of construction indicated for work in area of the building

with minimal disturbance to the surrounding area as required for extension or connection of utilities and
surface construction. Do not disturb portions of the site beyond the areas in which the Work is indicated.

1. Driveways and Entrances: Keep driveways and entrances serving the premises clear and available
to the Owner, the Owner's employees, Owner’s guests, and emergency vehicles at all times. Do
not use these areas for parking or storage of materials. Schedule deliveries to minimize space and
time requirements for storage of materials and equipment on-site.

14 OCCUPANCY REQUIREMENTS
A. Full Owner Occupancy: The Owner will occupy the adjacent site areas, adjacent parking areas, and
existing buildings during the entire construction period. Cooperate with the Owner during construction
operations to minimize conflicts and facilitate owner usage. Perform the Work so as not to interfere with
the Owner's operations.
PART 2 - PRODUCTS (Not Applicable)

PART 3 — EXECUTION (Not Applicable)

END OF SECTION 01010
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SECTION 01035 - MODIFICATION PROCEDURES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and processing contract
modifications.

B. Related Sections: The following Sections contain requirements that relate to this Section:
1. Division 1 Section "Submittals" for requirements for the Contractor's Construction Schedule.
2. Division 1 Section "Applications for Payment" for administrative procedures governing Applications
for Payment.
3. Division 1 Section "Product Substitutions" for administrative procedures for handling requests for

substitutions made after award of the Contract.
1.3 CHANGES IN THE WORK

A. The Architect will issue supplemental instructions (ASI) authorizing minor changes in the Work, on AIA
Form G710, Architect's Supplemental Instructions.

B. The Architect will issue a proposal request (PR) to determine if a requested change in the work is to be
incorporated in the work. Contractor shall prepare a response including all cost and schedule impacts for
review by the Architect, Construction Manager and Owner. If the response is acceptable a Change Order
shall be prepared directing the Contractor to incorporate the change as proposed and approved.

C. The Architect will issue a Construction Change Directive (CCD) to incorporate a modification to the
contract work that shall be done by the Contractor. Any costs or schedule impact shall be considered by
the Owner upon submission of claim with supporting documentation. A Construction Change Directive
shall be incorporated into the work without prior approval of a cost or schedule impact. Any added costs
that are incurred due to refusal to incorporate the work in a timely manner shall be born by the Contractor.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01035
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SECTION 01040 - COORDINATION

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and supervisory requirements necessary for coordinating
construction operations including, but not necessarily limited to, the following:

General project coordination procedures.
Conservation.

Coordination Drawings.

Administrative and supervisory personnel.
Cleaning and protection.

aprONE

Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 1 Section "Submittals" for preparing and submitting the Contractor's
Construction Schedule.
2. Division 1 Section "Contract Closeout” for coordinating contract closeout.

COORDINATION

Coordinate construction operations included in various Sections of these Specifications to
assure efficient and orderly installation of each part of the Work. Coordinate construction
operations included under different Sections that depend on each other for proper installation,
connection, and operation.

1. Schedule construction operations in the sequence required to obtain the best results
where installation of one part of the Work depends on installation of other components,
before or after its own installation.

2. Coordinate installation of different components to assure maximum accessibility for
required maintenance, service, and repair.
3. Make provisions to accommodate items scheduled for later installation.

Where necessary, prepare memoranda for distribution to each party involved, outlining special
procedures required for coordination. Include such items as required notices, reports, and
attendance at meetings.

1. Prepare similar memoranda for the Owner and separate contractors where coordination
of their work is required.

Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities to avoid conflicts and assure orderly progress of
the Work. Such administrative activities include, but are not limited to, the following:

1. Preparation of schedules.
2. Installation and removal of temporary facilities.
3. Delivery and processing of submittals.

COORDINATION 01040-1
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4, Progress meetings.
5. Project closeout activities.

D. Conservation: Coordinate construction operations to assure that operations are carried out with
consideration given to conservation of energy, water, and materials.

1. Salvage materials and equipment involved in performance of, but not actually
incorporated in, the Work.

14 SUBMITTALS

A. Coordination Drawings: Prepare coordination drawings where careful coordination is needed
for installation of products and materials fabricated by separate entities. Prepare coordination
drawings where limited space availability necessitates maximum utilization of space for efficient
installation of different components. This can be in conjunction with the shop drawing
requirements.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION
3.1 GENERAL COORDINATION PROVISIONS

A. Inspection of Conditions: Require the Installer of each major component to inspect both the
substrate and conditions under which Work is to be performed. Do not proceed until
unsatisfactory conditions have been corrected in an acceptable manner.

3.2 CLEANING AND PROTECTION

A. Clean and protect construction in progress and adjoining materials in place, during handling
and installation. Apply protective covering where required to assure protection from damage or
deterioration at Substantial Completion.

B. Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to assure
operability without damaging effects.

C. Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period. Where applicable, such
exposures include, but are not limited to, the following:

1. Excessive static or dynamic loading.
2. Excessive internal or external pressures.
3. Excessively high or low temperatures.
4. Excessively high or low humidity.

5. Air contamination or pollution.

6. Water or ice.

7. Solvents.

8. Chemicals.

9. Light.

10.  Puncture.

11. Abrasion.

12. Heavy traffic.
13.  Soiling, staining, and corrosion.
14. Bacteria.

COORDINATION 01040 -2
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15. Rodent and insect infestation.
16. Combustion.

17.  Electrical current.

18.  Unusual wear or other misuse.
19. Excessive weathering.

20. Unprotected storage.

21. Improper shipping or handling.
22. Theft.

23. Vandalism.

END OF SECTION 01040
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SECTION 01300 - SUBMITTALS

PART 1 - GENERAL

11

A.

1.2

1.3

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for submittals required for
performance of the Work, including the following:

Contractor's construction schedule.
Submittal schedule.

Daily construction reports.

Shop Drawings.

Product Data.

Samples.

Quality assurance submittals.

NoghkwhE

Administrative Submittals: Refer to other Division 1 Sections and other Contract Documents for
requirements for administrative submittals. Such submittals include, but are not limited to, the
following:

Permits.

Applications for Payment.
Performance and payment bonds.
Insurance certificates.

List of subcontractors.

agrONE

Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 1 Section "Quality Control" specifies requirements for submittal of inspection and
test reports.
2. Division 1 Section "Project Close Out Documentation" specifies requirements for

submittal of Project Record Documents and warranties at project closeout.
DEFINITIONS

Field samples are full-size physical examples erected on-site to illustrate finishes, coatings, or
finish materials. Field samples are used to establish the standard by which the Work will be
judged.

Mockups are full-size assemblies for review of construction, coordination, testing, or operation;
they are not Samples.

SUBMITTAL PROCEDURES
Coordination:  Coordinate preparation and processing of submittals with performance of

construction activities. Transmit each submittal sufficiently in advance of performance of
related construction activities to avoid delay.

SUBMITTALS 01300-1
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1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals,
and related activities that require sequential activity.
2. Coordinate transmittal of different types of submittals for related elements of the Work so

processing will not be delayed by the need to review submittals concurrently for
coordination.

a. The Architect reserves the right to withhold action on a submittal requiring
coordination with other submittals until all related submittals are received.

3. Processing: To avoid the need to delay installation as a result of the time required to
process submittals, allow sufficient time for submittal review, including time for
resubmittals.

a. Allow 2 weeks for initial review. Allow additional time if the Architect must delay
processing to permit coordination with subsequent submittals.

b. If an intermediate submittal is necessary, process the same as the initial submittal.

C. Allow 2 weeks for reprocessing each submittal.

d. No extension of Contract Time will be authorized because of failure to transmit

submittals to the Architect sufficiently in advance of the Work to permit processing.

B. Preparation of Initial Submittal and Resubmittals: Submit Shop Drawings in sets consisting of
one (1) PDF type electronic file via E-mail or posting to on-line storage drive as determined by
the Architect. Each file shall allow noting through Adobe Acrobat or similar computer program.
All pages within a certain submittal shall be consistently scaled and shall be of such clarity that
the information shall remain legible when scaled up to 200%. Place a permanent label or title
block on each submittal for identification. Indicate the name of the entity that prepared each
submittal on the label or title block.

C. Submittal Cover Page: Provide a Submittal Cover Page (8-1/2" x 11" format) for each submittal.
The Submittal Cover Page shall be of consistent format for each submittal. Prior to first
submittal provide template format for review and approval by Architect. Each Submittal Cover
Page shall include the following information.

1. Project and Submittal Data.

Project Name, Location, Address (if applicable)

Spec. Setion Number, Sequence No., Specification Section Title.
Date.

Name and address of the Architect.

Name and address of CM

Name and address of the Prime Contractor.

Name and address of the Subcontractor.

Name and address of the Vendor/Supplier.

Name of the Manufacturer(s).

Drawing number and detail references, as appropriate.

T Tse@meaooTe

2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on the Submittal Cover
Page to record the CM/ Prime Contractor's review and approval markings and the action
taken.

3. Provide a space approximately 4 by 5 inches (100 by 125 mm) on the Submittal Cover
Page to record the the Architect's review and approval markings and the action taken.

D. Submittal Transmittal: Package each submittal appropriately for transmittal and handling.

Transmit each submittal from the CM/Contractor to the Architect using a transmittal form. The
Architect will not accept submittals received from sources other than the CM/Contractor.

SUBMITTALS 01300 - 2
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1. On the transmittal, record relevant information and requests for data. On the form, or
separate sheet, record deviations from Contract Document requirements, including
variations and limitations. Include Contractor's certification that information complies with
Contract Document requirements.

2. Transmittal Form: Use AIA Document G810 or approved equivalent form.

15 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Bar-Chart Schedule: Prepare a fully developed, horizontal bar-chart-type, contractor's
construction schedule. Submit within 30 days after the date established for "Commencement of
the Work."

1. Provide a separate time bar for each significant construction activity. Provide a
continuous vertical line to identify the first working day of each week. Use the same
breakdown of units of the Work as indicated in the "Schedule of Values."

2. Within each time bar, indicate estimated completion percentage in 10 percent
increments. As Work progresses, place a contrasting mark in each bar to indicate Actual
Completion.

3. Prepare the schedule on a sheet, or series of sheets, of stable transparency, or other
reproducible media, of sufficient width to show data for the entire construction period.

4. Secure time commitments for performing critical elements of the Work from parties

involved. Coordinate each element on the schedule with other construction activities;
include minor elements involved in the sequence of the Work. Show each activity in
proper sequence. Indicate graphically the sequences necessary for completion of
related portions of the Work.

5. Coordinate the Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittal Schedule, progress reports, payment requests, and other
schedules.

6. Indicate completion in advance of the date established for Substantial Completion.

Indicate Substantial Completion on the schedule to allow time for the Architect's
procedures necessary for certification of Substantial Completion.

B. Work Stages: Indicate important stages of construction for each major portion of the Work,
including submittal review, testing, and installation.

C. Area Separations: Provide a separate time bar to identify each major construction area for
each major portion of the Work. Indicate where each element in an area must be sequenced or
integrated with other activities.

D. Distribution:  Following response to the initial submittal, print and distribute copies to the
Architect, Owner, subcontractors, and other parties required to comply with scheduled dates.
Post copies in the Project meeting room and temporary field office.

1. When revisions are made, distribute to the same parties and post in the same locations.
Delete parties from distribution when they have completed their assigned portion of the
Work and are no longer involved in construction activities.

E. Schedule Updating: Revise the schedule after each meeting, event, or activity where revisions
have been recognized or made. Issue the updated schedule within seven days of the revision.

1.6 SUBMITTAL SCHEDULE
A. After development and acceptance of the Contractor's Construction Schedule, prepare a

complete schedule of submittals. Submit the schedule within 10 days of the date required for
submittal of the Contractor's Construction Schedule.

SUBMITTALS 01300 -3
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1.

2.

Coordinate Submittal Schedule with the list of subcontracts, Schedule of Values, and the
list of products as well as the Contractor's Construction Schedule.
Prepare the schedule in specification section order. Provide the following information:

Scheduled date for the first submittal.

Related Section number.

Submittal category (Shop Drawings, Product Data, or Samples).
Name of the subcontractor.

Description of the part of the Work covered.

Poo o

B. Distribution:  Following response to the initial submittal, print and distribute copies to the
Architect, Owner, subcontractors, and other parties required to comply with submittal dates
indicated. Post copies in the Project meeting room and field office.

1.

When revisions are made, distribute to the same parties and post in the same locations.
Delete parties from distribution when they have completed their assigned portion of the
Work and are no longer involved in construction activities.

1.7 DAILY CONSTRUCTION REPORTS

A. Prepare a daily construction report recording the following information concerning events at the
site, and maintain a duplicate copy on site for the exclusive review of the Architect:

1. List of subcontractors at the site.
2. Approximate count of personnel at the site.
3. High and low temperatures, general weather conditions.
4, Accidents and unusual events.
5. Meetings and significant decisions.
6. Stoppages, delays, shortages, and losses.
7. Meter readings and similar recordings.
8. Emergency procedures.
9. Orders and requests of governing authorities.
10. Change Orders received, implemented.
11.  Services connected, disconnected.
12. Equipment or system tests and startups.
13. Partial Completions, occupancies.
14.  Substantial Completions authorized.
1.8 SHOP DRAWINGS

A. Submit newly prepared information drawn accurately to scale. Highlight, encircle, or otherwise
indicate deviations from the Contract Documents. Do not reproduce Contract Documents or
copy standard information as the basis of Shop Drawings. Standard information prepared
without specific reference to the Project is not a Shop Drawing.

B. Shop Drawings include fabrication and installation Drawings, setting diagrams, schedules,
patterns, templates and similar Drawings. Include the following information:

ohrLONE

SUBMITTALS

Dimensions.

Identification of products and materials included by sheet and detail number.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Sheet Size: Except for templates, patterns and similar full-size Drawings, submit Shop
Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 36 by
48 inches (890 by 1220 mm).

01300 - 4
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7. Initial Submittal: Submit electronic files in PDF format that is not editable. The Architect
will return a notated electronic file in similar format.
8. Final Submittal: Submit electronic files in PDF format that is not editable. The Architect
will return a notated electronic file in similar format.
9. Do not use Shop Drawings without an appropriate final stamp indicating action taken.
1.9 PRODUCT DATA

A. Collect Product Data into a single submittal for each element of construction or system.
Product Data includes printed information, such as manufacturer's installation instructions,
catalog cuts, standard color charts, roughing-in diagrams and templates, standard wiring
diagrams, and performance curves.

1.

Mark each copy to show applicable choices and options. Where printed Product Data
includes information on several products that are not required, mark copies to indicate
the applicable information. Include the following information:

Manufacturer's printed recommendations.

Compliance with trade association standards.
Compliance with recognized testing agency standards.
Application of testing agency labels and seals.
Notation of dimensions verified by field measurement.
Notation of coordination requirements.

~poooTw

Do not submit Product Data until compliance with requirements of the Contract
Documents has been confirmed.

Preliminary Submittal: Submit electronic files in PDF format that is not editable. The
Architect will return a notated electronic file in similar format.

Final Submittals: Submit electronic files in PDF format that is not editable. The Architect
will return a notated electronic file in similar format.

a. Unless noncompliance with Contract Document provisions is observed and noted
as rejected, the submittal may serve as the final submittal.

Distribution:  Furnish copies of final submittal to installers, subcontractors, suppliers,
manufacturers, fabricators, and others required for performance of construction activities.
Show distribution on transmittal forms.

a. Do not proceed with installation until a copy of Product Data is in the Installer's
possession.
b. Do not permit use of unmarked copies of Product Data in connection with

construction.

1.10 SAMPLES

A. Submit full-size, fully fabricated Samples cured and finished as specified and physically
identical with the material or product proposed. Samples include partial sections of
manufactured or fabricated components, cuts or containers of materials, color range sets, and
swatches showing color, texture, and pattern.

1.

SUBMITTALS

Mount or display Samples in the manner to facilitate review of qualities indicated.
Prepare Samples to match the Architect's sample if so indicated. Include the following:

a. Specification Section number and reference.
b. Generic description of the Sample.
C. Sample source.

01300 -5
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d. Sub-contractor, supplier, and product name and name of the manufacturer.
e. Compliance with recognized standards.
2. Submit Samples for review of size, kind, color, pattern, and texture. Submit Samples for

a final check of these characteristics with other elements and a comparison of these
characteristics between the final submittal and the actual component as delivered and
installed.

a. Where variation in color, pattern, texture, or other characteristic is inherent in the
material or product represented, submit at least 3 multiple units that show
approximate limits of the variations.

b. Refer to other Specification Sections for requirements for Samples that illustrate
workmanship, fabrication techniques, details of assembly, connections, operation,
and similar construction characteristics.

C. Samples not incorporated into the Work, or otherwise designated as the Owner's
property, are the property of the Contractor and shall be removed from the site
prior to Substantial Completion.

3. Preliminary Submittals: Submit a full set of choices where Samples are submitted for
selection of color, pattern, texture, or similar characteristics from a range of standard
choices.

a. The Architect will review and return preliminary submittals with the Architect's
notation, indicating selection and other action.

4, Submittals: Except for Samples illustrating assembly details, workmanship, fabrication
techniques, connections, operation, and similar characteristics, submit 3 sets. The
Architect will return one set marked with the action taken.

5. Maintain sets of Samples, as returned, at the Project Site, for quality comparisons
throughout the course of construction.

a. Unless noncompliance with Contract Document provisions is observed, the
submittal may serve as the final submittal.
b. Sample sets may be used to obtain final acceptance of the construction associated

with each set.

B. Distribution of Samples: Prepare and distribute additional sets to subcontractors,
manufacturers, fabricators, suppliers, installers, and others as required for performance of the
Work. Show distribution on transmittal forms.

1. Field samples are full-size examples erected on-site to illustrate finishes, coatings, or
finish materials and to establish the Project standard.

a. Comply with submittal requirements to the fullest extent possible. Process
transmittal forms to provide a record of activity.

1.11 QUALITY ASSURANCE SUBMITTALS
A. Submit quality-control submittals, including design data, certifications, manufacturer's
instructions, manufacturer's field reports, and other quality-control submittals as required under
other Sections of the Specifications.
B. Certifications: Where other Sections of the Specifications require certification that a product,

material, or installation complies with specified requirements, submit a notarized certification
from the manufacturer certifying compliance with specified requirements.
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1. Signature: Certification shall be signed by an officer of the manufacturer or other
individual authorized to sign documents on behalf of the company.

C. Inspection and Test Reports: Requirements for submittal of inspection and test reports from
independent testing agencies are specified in Division 1 Section "Quality Control."

1.12 ARCHITECT'S ACTION

A. Except for submittals for the record or information, where action and return is required, the
Architect will review each submittal, mark to indicate action taken, and return promptly.

1. Compliance with specified characteristics is the Contractor's responsibility.

B. Action Stamp: The Architect will stamp each submittal with a uniform, action stamp. The
Architect will mark the stamp appropriately to indicate the action taken.

1. Final Unrestricted Release: When the Architect marks a submittal "Approved,” the Work
covered by the submittal may proceed provided it complies with requirements of the
Contract Documents. Final payment depends on that compliance.

2. Final-But-Restricted Release: When the Architect marks a submittal "Approved as
Noted," the Work covered by the submittal may proceed provided it complies with
notations or corrections on the submittal and requirements of the Contract Documents.
Final payment depends on that compliance.

3. Returned for Resubmittal: When the Architect marks a submittal "Revise and Resubmit
for Record," or “Rejected - Resubmit”, do not proceed with Work covered by the
submittal, including purchasing, fabrication, delivery, or other activity. Revise or prepare
a new submittal according to the notations; resubmit without delay. Repeat if hecessary
to obtain different action mark.

a. Do not use, or allow others to use, submittals marked " Revise and Resubmit for
Record" or “Rejected” at the Project Site or elsewhere where Work is in progress.

4. Other Action: Where a submittal is for information or record purposes or special
processing or other activity, the Architect will return the submittal marked "Not
Requested.”

C. Unsolicited Submittals: The Architect will dispose of unsolicited submittals or shall notify sender
of intent to dispose without action taken. Sender may arrange for return of any unsolicited
submittals at senders sole cost and expense.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01300
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01315 - MECHANICAL/ELECTRICAL/FIRE PROTECTION COORDINATION REQUIREMENTS

PART 1 - GENERAL

11

COORDINATION REQUIREMENTS

A.

Examination of Preparatory Work

1.

Before starting the work, each Contractor and its subcontractors shall carefully examine
preparatory work that has been executed to receive this work.

Check carefully by whatever means are required, to ensure that the work performed by other
Contractors and adjacent, related work, will finish to proper contours, plans and levels.

Promptly notify the Construction Manager of defects or imperfections in preparatory work, which
will affect satisfactory completion of this work.

a. Absence of such notification will be construed as an acceptance of preparatory work and
later claims of defects in the preparatory work will not be recognized.

The Contractor is required to coordinate among the various Contractors.
a. All Contractors shall jointly and severally, coordinate the work.

Do not begin work of the Contractor and its subcontractors prior to preparatory work having been
completed, cured, dried and otherwise made satisfactory to receive this work.

a. Responsibility for timely installation of materials rests solely with the Contractor, who shall
maintain coordination at all times.

Mutual Coordination of Trades:

The Contractor and its subcontractors shall, jointly and severally, coordinate their various sections
of work as to scheduling, installation procedures, shop drawings and installation of related
materials.

All Contractors and Subcontractors working on the project shall assume all liability, financial or
otherwise, in connection with their Contract, and shall protect and save harmless the Owner,
Construction Manager, and Architect from any and all damages or claims that may arise because
of inconvenience, delay, or loss experienced by the Contractor because of the presence and
operations of other Contractors working within the limits of the same project.

Coordination with Previously Awarded Contracts

1.

The Owner will award other separate contracts for work on the site. The work of other contracts will
proceed either before, simultaneously, or after the work of the Contract. The Contractor shall
coordinate its work with other Contractors so as not to interfere with or cause delay to other
Contractor's work.

It is the responsibility of each Contractor to coordinate its work with previously installed ongoing
work. Work required to be redone because of failure to coordinate will be done at no additional cost
to the Owner.

As the work progresses, it is anticipated that the Owner will award contracts for other work on this
site. Nothing in the contract shall limit the amount of level of effort of such other work, and this
Contractor shall coordinate its work and include all costs in his bid to facilitate this coordination as
provided in the General Conditions of the Contract.

MECHANICAL/ELECTRICAL/FIRE PROTECTION COORDINATION REQUIREMENTS 01315-1
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D. Contract Documents for Mechanical, Electrical and Fire Protection Work
1. Drawings are diagrammatic and indicate arrangement of systems and other work. additional

fittings not shown on Contract documents and required for coordination purposes, shall be provided
at no additional cost to the Owner.

2. Prior to installation of material and equipment, review Architectural Drawings for exact locations
and, where not definitely indicated, obtain required information from Construction Manager.

3. Check Drawings of other trades to verify spaces in which work will be installed and field inspect
existing conditions.

4, Maintain maximum headroom at all locations.

5. Make reasonable modification in layout needed to prevent conflict with work of other trades. Do not
modify any architectural details or elevations without approval from the Architect.

E. Coordination Drawings

1. The Architect will provide architectural backgrounds with reflected ceiling plans on a CD for the
HVAC Contractor to prepare a complete set of background drawings at scale of 3/8" equals 1'-0",
prepared using BIM type drafting program.

2. Each specialty trade contractor listed in this section shall overlay its work, with appropriate
elevations and grid dimensions, also using BIM type drafting program.

3. Where conflicts occur with placement of materials of various trades, the HVAC Contractor will be
responsible to coordinate the available space to accommodate all trades. The Construction
Manager will schedule and conduct meetings where this coordination will be reviewed; when
required, the HVAC Contractor will prepare additional details and overlays of specific conflict areas
as part of the original contract sum.

4. Each specialty trade contractor shall sign and date the Coordination Drawing after the addition of
its information.

5. Fabrication shall not start until receipt of completed Coordination Drawings is acknowledged by the
Construction Manager in writing.

F. Coordinate with Construction Manager for coordination requirements. Coordination Drawings are required
for ceilings, horizontal duct shafts, mechanical rooms, and other areas where congestion of work may occur.

G. At the completion of the Project, the HVAC Contractor shall adjust the coordinated drawings for all as-built
changes by the specialty trades and produce a set of as-built drawings.

1. All specialty trades shall deliver to the HVAC Contractor all as-built information using BIM type
drafting program.

H. Execution: The HVAC Contractor shall take the lead in preparing fully dimensioned 3/8-inch scale shop
drawings.
1. These drawings shall show all ductwork, piping, registers, grilles, diffusers, access panels and

similar features.

2. Show location of all valves, dampers, damper actuators and items requiring access for
maintenance purposes.

3. Include beams, columns, windows, doors, partitions and shafts.
4. A reflected ceiling plan showing the locations of grilles, registers and diffusers, and lighting fixtures
MECHANICAL/ELECTRICAL/FIRE PROTECTION COORDINATION REQUIREMENTS 01315-2
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along with the ceiling height and ceiling grid start points shall be prepared by the HVYAC Contractor.
. The HVAC Contractor shall add those remaining items for which the HVAC Contractor is responsible.

J. The HVAC Contractor shall send the CAD files to the Plumbing Contractor, with a copy of the transmittal
sent to the Construction Manager. At the same time, the HVAC Contractor shall send the CAD files to each
of the Specialty Contractors, and a print of each drawing to the Construction Manager.

K. The Plumbing Contractor shall delineate its respective work, including required access panels, on the
reproducible drawing including piping and equipment to scale with necessary vertical and horizontal
dimensions as well as any area requiring access for maintenance purposes. Possible interferences shall
also be determined and resolved with the respective contractors. The Plumbing Contractor shall send the
CAD files to the Fire Protection Contractor, with a copy of the transmittal sent to the Construction Manager.

L. The Fire Protection Contractor shall delineate its respective work, including required access panels, on the
drawings including piping and equipment to scale with all the necessary vertical and horizontal dimensions
as well as any area requiring access for maintenance purposes. Possible interferences shall also be
determined and resolved with the respective contractors. All heads will be shown on the reflected ceiling
plan. The Fire Protection Contractor shall send the CAD files to the Electrical Contractor, with a copy of the
transmittal sent to the Construction Manager.

M. The Electrical Contractor shall show all of its respective work, including access panels, on the drawing
including, but not limited to, all conduit runs, cable trays, and equipment to scale with all necessary vertical
and horizontal dimensions, all light fixtures, access panels, and the location of smoke detectors and related
devices. Interferences shall be resolved with the respective contractors. The Electrical Contractor shall send
the CAD files back to the HVAC Contractor.

N. The Construction Manager will monitor the progress of coordination drawings development and, along with
the Architect/Engineer, will resolve any conflicts which the Contractors cannot resolve. Regularly scheduled
meetings will be held in which all Contractors, as required by the Construction Manager, shall be
represented in order to review and resolve any conflict between trades.

0. If extenuating situations arise in that the drawing cannot be completed, (e.g., pending receipt of product data
or shop drawings), the sufficient spaces shall be allotted for that item on the drawings, but the drawings
must be submitted according to scheduled date in order to avoid delays.

1. When missing information is received, it shall be inserted on the composites as soon as possible.

P. The composite drawings, when returned to the Construction Manager, will be reviewed by related
Contractors. After final review, evaluation and verification, each drawing shall be endorsed by each of the
Contractors, acknowledging their agreement with all related work on that particular drawing. The drawings
will then be submitted to the Construction Manager and sent to the Architect for record purposes only.

1. Thereafter, no unauthorized deviations will be permitted.

2. If a change is made without the permission of the Construction Manager and related Contractors,
the Contractor making the change shall be subject to correction and removal at no additional cost
to the Owner.

3. Errors in coordination shall be resolved by the Contractor at fault at that Contractor's expense.

Q. Approved changes in the work of any Contract shall be shown on the composite reproducible drawings.
Include all costs for this work required due to changes in the allowable contract mark-ups.

R. When the final composite reproducible drawings are endorsed by all Contractors, the HVAC Contractor shall
provide and distribute one (1) sepia and two (2) prints or CAD files to each of the other Specialty Trade
Contractors, the Carpentry Contractor and the Construction Manager.

1. The HVAC Contractor shall bear the cost of the Mylars, sepias and prints for distribution.

MECHANICAL/ELECTRICAL/FIRE PROTECTION COORDINATION REQUIREMENTS 01315-3
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2.

The original composite Mylar shall be returned to the Construction Manager for permanent record
keeping.

S. Drawing colors to be used (subject to agreement by all Contractors):
1. HVAC: Black
2. Plumbing: Blue
3. Fire Protection: Red
4. Electrical: Green
5. General Construction: background Brown
T. Coordination Schedule
1. HVAC Contractor will submit the first Coordination Drawings for Area 1 within thirty (30) calendar
days of Notice to Proceed. The balance of the entire project will be submitted in ten (10) day
intervals for each area.
2. The Plumbing Contractor will have seven (7) calendar days to complete its coordination drawing
work for all the areas noted in paragraph 1.
3. The Fire Protection Contractor will have seven (7) calendar days to complete its coordination work,
after receipt from the Plumbing Contractor.
4. The Electrical Contractor will have seven (7) calendar days to complete its coordination drawing
work, after receipt from the Fire Protection Contractor.
5. If adjustments to the times stated in Paragraph 1 thru 4 inclusive are required in order to meet
overall schedule, then each trade contractor shall adjust its times as required at no additional cost.
6. Claims for overtime required to maintain this drawing schedule will not be recognized.

PART 2 - PRODUCTS

Not used

PART 3 - EXECUTION

Not used

+ + END OF SECTION + +
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SECTION 01400 - QUALITY CONTROL
PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes administrative and procedural requirements for quality-control services.
B. Quality-control services include inspections, tests, and related actions, including reports performed by

Contractor, by independent agencies, and by governing authorities. They do not include contract
enforcement activities performed by Architect.

C. Inspection and testing services are required to verify compliance with requirements specified or indicated.
These services do not relieve Contractor of responsibility for compliance with Contract Document
requirements.

D. Requirements of this Section relate to customized fabrication and installation procedures, not production of
standard products.

1. Specific quality-control requirements for individual construction activities are specified in the
Sections that specify those activities. Requirements in those Sections may also cover production of
standard products.

2. Specified inspections, tests, and related actions do not limit Contractor's quality-control procedures
that facilitate compliance with Contract Document requirements.
3. Requirements for Contractor to provide quality-control services required by Architect, Owner, or

authorities having jurisdiction are not limited by provisions of this Section.
E. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 1 Section "Submittals" specifies requirements for development of a schedule of required
tests and inspections.

1.3 RESPONSIBILITIES

A. Contractor Responsibilities: Unless otherwise indicated as the responsibility of another identified entity,
Contractor shall provide inspections, tests, and other quality-control services specified elsewhere in the
Contract Documents and required by authorities having jurisdiction. Costs for these services are included
in the Contract Sum and shall be paid by the Contractor.

1. Where individual Sections specifically indicate that certain inspections, tests, and other quality-
control services are the Owner's responsibility, the Owner will engage the services of a qualified
independent testing agency to perform those services. Payment for these services will be made
from the Inspection and Testing Allowance, as authorized by Change Orders.

a. Where the Owner has engaged a testing agency for testing and inspecting part of the Work,
and the Contractor is also required to engage an entity for the same or related element, the
Contractor shall not employ the entity engaged by the Owner, unless agreed to in writing by
the Owner.

B. Retesting: The Contractor is responsible for retesting where results of inspections, tests, or other quality-
control services prove unsatisfactory and indicate noncompliance with Contract Document requirements.
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1. The cost of retesting construction, revised or replaced due to failure of initial testing, is the
responsibility of the party who performed the original construction work where required tests
performed on original construction indicated noncompliance with Contract Document requirements.

C. Associated Services: Cooperate with agencies performing required inspections, tests, and similar
services, and provide reasonable auxiliary services as requested. Notify the agency sufficiently in advance
of operations to permit assignment of personnel. Auxiliary services required include, but are not limited to,
the following:

1. Provide access to the Work.

2. Furnish incidental labor and facilities necessary to facilitate inspections and tests.

3 Take adequate quantities of representative samples of materials that require testing or assist the
agency in taking samples.

4. Provide facilities for storage and curing of test samples.

5. Deliver samples to testing laboratories.

6 Provide the agency with a preliminary design mix proposed for use for materials mixes that require
control by the testing agency.

7. Provide security and protection of samples and test equipment at the Project Site.

D. Coordination: Coordinate the sequence of activities to accommodate required services with a minimum of
delay. Coordinate activities to avoid the necessity of removing and replacing construction to accommodate
inspections and tests.

1. The Contractor is responsible for scheduling times for inspections, tests, taking samples, and
similar activities.

1.4 SUBMITTALS

A. Unless the Contractor is responsible for this service, the independent testing agency shall submit a
certified written report, in duplicate, of each inspection, test, or similar service to the Architect. If the
Contractor is responsible for the service, submit a certified written report, in duplicate, of each inspection,
test, or similar service through the Contractor.

1. Submit additional copies of each written report directly to the governing authority, when the
authority so directs.
2. Report Data: Written reports of each inspection, test, or similar service include, but are not limited

to, the following:

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.
Dates and locations of samples and tests or inspections.
Names of individuals making the inspection or test.
Designation of the Work and test method.

Identification of product and Specification Section.
Complete inspection or test data.

Test results and an interpretation of test results.

Ambient conditions at the time of sample taking and testing.
Comments or professional opinion on whether inspected or tested Work complies with
Contract Document requirements.

Name and signature of laboratory inspector.
Recommendations on retesting.

se~ooooTp

-3._

15 QUALITY ASSURANCE

A. Qualifications for Service Agencies: Engage inspection and testing service agencies, including
independent testing laboratories, that are prequalified as complying with the American Council of
Independent Laboratories' "Recommended Requirements for Independent Laboratory Qualification" and
that specialize in the types of inspections and tests to be performed.
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1. Each independent inspection and testing agency engaged on the Project shall be authorized by
authorities having jurisdiction to operate in the state where the Project is located.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION
A. General: Upon completion of inspection, testing, sample taking and similar services, repair damaged
construction and restore substrates and finishes. Comply with Contract Document requirements for
Division 1 Section "Cutting and Patching."
B. Protect construction exposed by or for quality-control service activities, and protect repaired construction.
C. Repair and protection is Contractor's responsibility, regardless of the assignment of responsibility for

inspection, testing, or similar services.

END OF SECTION 01400
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SECTION 01421 - REFERENCE STANDARDS AND DEFINITIONS
PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

1.2 DEFINITIONS
A. General: Basic contract definitions are included in the Conditions of the Contract.
B. "Indicated": The term "indicated" refers to graphic representations, notes, or schedules on the Drawings;

or to other paragraphs or schedules in the Specifications and similar requirements in the Contract
Documents. Terms such as "shown,” "noted," "scheduled," and "specified" are used to help the user
locate the reference. Location is not limited.

C. "Directed": Terms such as "directed,” "requested," "authorized," "selected," "approved," "required," and
"permitted” mean directed by the Architect, requested by the Architect, and similar phrases.

D. "Approved": The term "approved,"” when used in conjunction with the Architect's action on the Contractor's
submittals, applications, and requests, is limited to the Architect's duties and responsibilities as stated in
the Conditions of the Contract.

E. "Regulations": The term "regulations" includes laws, ordinances, statutes, and lawful orders issued by
authorities having jurisdiction, as well as rules, conventions, and agreements within the construction
industry that control performance of the Work.

F. "Furnish™:  The term "“furnish" means to supply and deliver to the Project site, ready for unloading,
unpacking, assembly, installation, and similar operations.

G. "Install": The term "install* describes operations at the Project site including the actual unloading,
temporary storage, unpacking, assembling, erecting, placing, anchoring, applying, working to dimension,
finishing, curing, protecting, cleaning, and similar operations.

H. "Provide": The term "provide" means to furnish and install, complete and ready for the intended use.

. "Installer": An installer is the Contractor or another entity engaged by the Contractor, either as an
employee, subcontractor, or contractor of lower tier, to perform a particular construction activity, including
installation, erection, application, or similar operations. Installers are required to be experienced in the
operations they are engaged to perform.

1. The term "experienced," when used with the term "installer," means having successfully completed
a minimum of five previous projects similar in size and scope to this Project; being familiar with the
special requirements indicated; and having complied with requirements of authorities having
jurisdiction.

2. Trades: Using a term such as "carpentry" does not imply that certain construction activities must be
performed by accredited or unionized individuals of a corresponding generic name, such as
"carpenter.” It also does not imply that requirements specified apply exclusively to tradespersons of
the corresponding generic hame.

3. Assigning Specialists: Certain Sections of the Specifications require that specific construction
activities shall be performed by specialists who are recognized experts in those operations. The
specialists must be engaged for those activities, and their assignments are requirements over
which the Contractor has no option. However, the ultimate responsibility for fulfilling contract
requirements remains with the Contractor.
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a. This requirement shall not be interpreted to conflict with enforcing building codes and similar
regulations governing the Work. It is also not intended to interfere with local trade-union
jurisdictional settlements and similar conventions.

J. "Project site" is the space available to the Contractor for performing construction activities, either
exclusively or in conjunction with others performing other work as part of the Project. The extent of the
Project site is shown on the Drawings and may or may not be identical with the description of the land on
which the Project is to be built.

K. "Testing Agencies": A testing agency is an independent entity engaged to perform specific inspections or
tests, either at the Project site or elsewhere, and to report on and, if required, to interpret results of those
inspections or tests.

13 SPECIFICATION FORMAT AND CONTENT EXPLANATION

A. Specification Format: These Specifications are organized into Divisions and Sections based on the 16-
division format and CSI/CSC's "MasterFormat" numbering system.

B. Specification Content: These Specifications use certain conventions for the style of language and the
intended meaning of certain terms, words, and phrases when used in particular situations. These
conventions are as follows:

1. Abbreviated Language: Language used in the Specifications and other Contract Documents is
abbreviated. Words and meanings shall be interpreted as appropriate. Words implied, but not
stated, shall be interpolated as the sense requires. Singular words shall be interpreted as plural
and plural words interpreted as singular where applicable as the context of the Contract Documents
indicates.

2. Imperative mood and streamlined language are generally used in the Specifications. Requirements
expressed in the imperative mood are to be performed by the Contractor. At certain locations in the
Text, subjective language is used for clarity to describe responsibilities that must be fulfilled
indirectly by the Contractor or by others when so noted.

a. The words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon (:) is used within a sentence or phrase.

1.4 INDUSTRY STANDARDS

A. Applicability of Standards: Unless the Contract Documents include more stringent requirements,
applicable construction industry standards have the same force and effect as if bound or copied directly
into the Contract Documents to the extent referenced. Such standards are made a part of the Contract
Documents by reference.

B. Publication Dates: Comply with the standards in effect as of the date of the Contract Documents.

C. Conflicting Requirements: Where compliance with two or more standards is specified and the standards
establish different or conflicting requirements for minimum quantities or quality levels, comply with the most
stringent requirement. Refer uncertainties and requirements that are different but apparently equal to the
Architect for a decision before proceeding.

1. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the
minimum provided or performed. The actual installation may comply exactly with the minimum
quantity or quality specified, or it may exceed the minimum within reasonable limits. To comply with
these requirements, indicated numeric values are minimum or maximum, as appropriate, for the
context of the requirements. Refer uncertainties to the Architect for a decision before proceeding.

D. Copies of Standards: Each entity engaged in construction on the Project must be familiar with industry

standards applicable to its construction activity. Copies of applicable standards are not bound with the
Contract Documents.

REFERENCE STANDARDS AND DEFINITIONS 01421 -2



Delaware State University October 04, 2013
Optical Science Center for Applied Research Construction Documents

1. Where copies of standards are needed to perform a required construction activity, the Contractor
shall obtain copies directly from the publication source and make them available on request.

15 GOVERNING REGULATIONS AND AUTHORITIES
A. Copies of Regulations: Obtain copies of any regulations necessary and retain at the Project site to be
available for reference by parties who have a reasonable need.
1.6 SUBMITTALS
A. Permits, Licenses, and Certificates: For the Owner's records, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments,
judgments, correspondence, records, and similar documents, established for compliance with standards
and regulations bearing on performance of the Work.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01421
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SECTION 01500 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes requirements for construction facilities and temporary controls, including temporary
utilities, support facilities, and security and protection.

B. Temporary utilities include, but are not limited to, the following:

Water service and distribution.

Temporary electric power and light.
Temporary heat.

Ventilation.

Telephone service.

Sanitary facilities, including drinking water.
Storm and sanitary sewer.

Nogak~wnNpRE

C. Support facilities include, but are not limited to, the following:

Field offices and storage sheds.

Temporary roads and paving.

Dewatering facilities and drains.

Temporary enclosures.

Hoists and temporary elevator use.

Temporary project identification signs and bulletin boards.
Waste disposal services.

Rodent and pest control.

Construction aids and miscellaneous services and facilities.

CoNoTOrwWNE

D. Security and protection facilities include, but are not limited to, the following:

Temporary fire protection.

Barricades, warning signs, and lights.
Sidewalk bridge or enclosure fence for the site.
Environmental protection.

PR

1.3 SUBMITTALS

A. Temporary Utilities:  Submit reports of tests, inspections, meter readings, and similar procedures
performed on temporary utilities.

B. Implementation and Termination Schedule: Within 15 days of the date established for commencement of
the Work, submit a schedule indicating implementation and termination of each temporary utility.

1.4 QUALITY ASSURANCE

A. Regulations: Comply with industry standards and applicable laws and regulations of authorities having
jurisdiction including, but not limited to, the following:

1. Building code requirements.
2. Health and safety regulations.
3. Utility company regulations.
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4, Police, fire department, and rescue squad rules.
5. Environmental protection regulations.

B. Standards: Comply with NFPA 241 "Standard for Safeguarding Construction, Alterations, and Demolition
Operations,"” ANSI A10 Series standards for "Safety Requirements for Construction and Demolition,” and
NECA Electrical Design Library "Temporary Electrical Facilities."

1. Electrical Service: Comply with NEMA, NECA, and UL standards and regulations for temporary
electric service. Install service in compliance with NFPA 70 "National Electric Code."

C. Inspections: Arrange for authorities having jurisdiction to inspect and test each temporary utility before
use. Obtain required certifications and permits.

15 PROJECT CONDITIONS

A. Temporary Utilities: Prepare a schedule indicating dates for implementation and termination of each
temporary utility. At the earliest feasible time, when acceptable to the Owner, change over from use of
temporary service to use of permanent service.

B. Conditions of Use: Keep temporary services and facilities clean and neat in appearance. Operate in a
safe and efficient manner. Relocate temporary services and facilities as the Work progresses. Do not
overload facilities or permit them to interfere with progress. Take necessary fire-prevention measures. Do
not allow hazardous, dangerous, or unsanitary conditions, or public nuisances to develop or persist on-site.

PART 2 - PRODUCTS
21 MATERIALS

A. General: Provide new materials. If acceptable to the Architect, the Contractor may use undamaged,
previously used materials in serviceable condition. Provide materials suitable for use intended.

B. Lumber and Plywood: Comply with requirements in Division 6 Section "Rough Carpentry."
1. For job-built temporary offices, shops, and sheds within the construction area, provide UL-labeled,
fire-treated lumber and plywood for framing, sheathing, and siding.
2. For signs and directory boards, provide exterior-type, Grade B-B high-density concrete form overlay
plywood of sizes and thicknesses indicated.
3. For fences and vision barriers, provide minimum 3/8-inch- (9.5-mm-) thick exterior plywood.
4. For safety barriers, sidewalk bridges, and similar uses, provide minimum 5/8-inch- (16-mm-) thick

exterior plywood.
C. Gypsum Wallboard: Provide gypsum wallboard on interior walls of temporary offices.

D. Roofing Materials: Provide UL Class A standard-weight asphalt shingles or UL Class C mineral-surfaced
roll roofing on roofs of job-built temporary offices, shops, and sheds.

E. Paint: Comply with requirements of Division 9 Section "Painting."
1. For job-built temporary offices, shops, sheds, fences, and other exposed lumber and plywood,
provide exterior-grade acrylic-latex emulsion over exterior primer.
2. For sign panels and applying graphics, provide exterior-grade alkyd gloss enamel over exterior
primer.
3. For interior walls of temporary offices, provide 2 coats interior latex-flat wall paint.
F. Tarpaulins: Provide waterproof, fire-resistant, UL-labeled tarpaulins with flame-spread rating of 15 or less.

For temporary enclosures, provide translucent, nylon-reinforced, laminated polyethylene or polyvinyl
chloride, fire-retardant tarpaulins.

G. Water: Provide potable water approved by local health authorities.
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H. Open-Mesh Fencing: Provide 0.120-inch- (3-mm-) thick, galvanized 2-inch (50-mm) chainlink fabric
fencing 6 feet (2 m) high with galvanized barbed-wire top strand and galvanized steel pipe posts, 1-1/2
inches (38 mm) I.D. for line posts and 2-1/2 inches (64 mm) |.D. for corner posts.

2.2 EQUIPMENT

A. General: Provide new equipment. If acceptable to the Architect, the Contractor may use undamaged,
previously used equipment in serviceable condition. Provide equipment suitable for use intended.

B. Water Hoses: Provide 3/4-inch (19-mm), heavy-duty, abrasion-resistant, flexible rubber hoses 100 feet (30
m) long, with pressure rating greater than the maximum pressure of the water distribution system. Provide
adjustable shutoff nozzles at hose discharge.

C. Electrical Outlets: Provide properly configured, NEMA-polarized outlets to prevent insertion of 110- to 120-
Volt plugs into higher voltage outlets. Provide receptacle outlets equipped with ground-fault circuit
interrupters, reset button, and pilot light for connection of power tools and equipment.

D. Electrical Power Cords: Provide grounded extension cords. Use hard-service cords where exposed to
abrasion and traffic. Provide waterproof connectors to connect separate lengths of electric cords if single
lengths will not reach areas where construction activities are in progress. Do not exceed safe length-
voltage ratio.

E. Lamps and Light Fixtures: Provide general service incandescent lamps of wattage required for adequate
illumination. Provide guard cages or tempered-glass enclosures where exposed to breakage. Provide
exterior fixtures where exposed to moisture.

F. Heating Units: Provide temporary heating units that have been tested and labeled by UL, FM, or another
recognized trade association related to the type of fuel being consumed.

G. Temporary Offices: Provide prefabricated or mobile units or similar job-built construction with lockable
entrances, operable windows, and serviceable finishes. Provide heated and air-conditioned units on
foundations adequate for normal loading.

H. Fire Extinguishers: Provide hand-carried, portable, UL-rated, Class A fire extinguishers for temporary
offices and similar spaces. In other locations, provide hand-carried, portable, UL-rated, Class ABC, dry-
chemical extinguishers or a combination of extinguishers of NFPA-recommended classes for the
exposures.

1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by
location and class of fire exposure.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Use qualified personnel for installation of temporary facilities. Locate facilities where they will serve the

Project adequately and result in minimum interference with performance of the Work. Relocate and modify
facilities as required.

B. Provide each facility ready for use when needed to avoid delay. Maintain and modify as required. Do not
remove until facilities are no longer needed or are replaced by authorized use of completed permanent
facilities.

3.2 TEMPORARY UTILITY INSTALLATION
A. General: Engage the appropriate local utility company to install temporary service or connect to existing

service. Where company provides only part of the service, provide the remainder with matching,
compatible materials and equipment. Comply with company recommendations.
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1. Arrange with company and existing users for a time when service can be interrupted, if necessary,
to make connections for temporary services.

2. Provide adequate capacity at each stage of construction. Prior to temporary utility availability,
provide trucked-in services.

3. Obtain easements to bring temporary utilities to the site where the Owner's easements cannot be
used for that purpose.

4. Use Charges: Cost or use charges for temporary facilities are not chargeable to the Owner or

Architect. Neither the Owner nor Architect will accept cost or use charges as a basis of claims for
Change Orders.

B. Water Service: Install water service and distribution piping of sizes and pressures adequate for
construction until permanent water service is in use.

1. Sterilization: Sterilize temporary water piping prior to use.
C. Temporary Electric Power Service: Provide weatherproof, grounded electric power service and distribution

system of sufficient size, capacity, and power characteristics during construction period. Include meters,
transformers, overload-protected disconnects, automatic ground-fault interrupters, and main distribution

switch gear.
1. Install electric power service underground, except where overhead service must be used.
2. Power Distribution System: Install wiring overhead and rise vertically where least exposed to

damage. Where permitted, wiring circuits not exceeding 125 Volts AC, 20 Ampere rating, and
lighting circuits may be nonmetallic sheathed cable where overhead and exposed for surveillance.

D. Temporary Lighting: When overhead floor or roof deck has been installed, provide temporary lighting with
local switching.

1. Install and operate temporary lighting that will fulfill security and protection requirements without
operating the entire system. Provide temporary lighting that will provide adequate illumination for
construction operations and traffic conditions.

E. Temporary Heat: Provide temporary heat required by construction activities for curing or drying of
completed installations or for protection of installed construction from adverse effects of low temperatures
or high humidity. Select safe equipment that will not have a harmful effect on completed installations or
elements being installed. Coordinate ventilation requirements to produce the ambient condition required
and minimize consumption of energy.

F. Heating Facilities: Except where the Owner authorizes use of the permanent system, provide vented, self-
contained, LP-gas or fuel-oil heaters with individual space thermostatic control.

1. Use of gasoline-burning space heaters, open flame, or salamander heating units is prohibited.

G. Provide earthen embankments and similar barriers in and around excavations and subgrade construction,
sufficient to prevent flooding by runoff of storm water from heavy rains.

3.3 SUPPORT FACILITIES INSTALLATION
A. Locate field offices, storage sheds, and other temporary construction and support facilities for easy access.
B. Provide incombustible construction for offices, shops, and sheds located within the construction area or

within 30 feet (9 m) of building lines. Comply with requirements of NFPA 241.

C. Temporary Paving: Construct and maintain temporary roads and paving to support the indicated loading
adequately and to withstand exposure to traffic during the construction period. Locate temporary paving
for roads, storage areas, and parking where the same permanent facilities will be located. Review
proposed modifications to permanent paving with the Architect.

1. Paving: Comply with Division 2 Section "Hot-Mixed Asphalt Paving" for construction and
maintenance of temporary paving.
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2. Coordinate temporary paving development with subgrade grading, compaction, installation and
stabilization of subbase, and installation of base and finish courses of permanent paving.

3. Install temporary paving to minimize the need to rework the installations and to result in permanent
roads and paved areas without damage or deterioration when occupied by the Owner.

4. Delay installation of the final course of permanent asphalt concrete paving until immediately before
Substantial Completion. Coordinate with weather conditions to avoid unsatisfactory results.

5. Extend temporary paving in and around the construction area as necessary to accommodate

delivery and storage of materials, equipment usage, administration, and supervision.

F. Dewatering Facilities and Drains: For temporary drainage and dewatering facilities and operations not
directly associated with construction activities included under individual Sections, comply with dewatering
requirements of applicable Division 2 Sections. Where feasible, utilize the same facilities. Maintain the
site, excavations, and construction free of water.

G. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and
completed, from exposure, foul weather, other construction operations, and similar activities.

1. Where heat is needed and the permanent building enclosure is not complete, provide temporary
enclosures where there is no other provision for containment of heat. Coordinate enclosure with
ventilating and material drying or curing requirements to avoid dangerous conditions and effects.

2. Install tarpaulins securely, with incombustible wood framing and other materials. Close openings of
25 sq. ft. (2.3 sg. m) or less with plywood or similar materials.

3. Close openings through floor or roof decks and horizontal surfaces with load-bearing, wood-framed
construction.

4. Where temporary wood or plywood enclosure exceeds 100 sq. ft. (9.2 sq. m) in area, use UL-

labeled, fire-retardant-treated material for framing and main sheathing.

H. Temporary Lifts and Hoists: Provide facilities for hoisting materials and employees. Truck cranes and
similar devices used for hoisting materials are considered "tools and equipment" and not temporary
facilities.

. Temporary Elevator Use: Refer to Division 14 Sections for elevators.

J. Project Identification and Temporary Signs: Prepare project identification and other signs of size indicated.
Install signs where indicated to inform the public and persons seeking entrance to the Project.

K. Temporary Exterior Lighting: Install exterior yard and sign lights so signs are visible when Work is being
performed.
L. Stairs: Until permanent stairs are available, provide temporary stairs where ladders are not adequate.

Cover finished, permanent stairs with a protective covering of plywood or similar material so finishes will be
undamaged at the time of acceptance.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Except for use of permanent fire protection as soon as available, do not change over from use of
temporary security and protection facilities to permanent facilities until Substantial Completion, or longer,
as requested by the Architect.

B. Temporary Fire Protection: Until fire-protection needs are supplied by permanent facilities, install and
maintain temporary fire-protection facilities of the types needed to protect against reasonably predictable
and controllable fire losses. Comply with NFPA 10 "Standard for Portable Fire Extinguishers" and
NFPA 241 "Standard for Safeguarding Construction, Alterations, and Demolition Operations."

1. Locate fire extinguishers where convenient and effective for their intended purpose, but not less
than one extinguisher on each floor at or near each usable stairwell.

2. Store combustible materials in containers in fire-safe locations.

3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities,
stairways, and other access routes for fighting fires. Prohibit smoking in hazardous fire-exposure
areas.
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4. Provide supervision of welding operations, combustion-type temporary heating units, and similar
sources of fire ignition.

C. Permanent Fire Protection: At the earliest feasible date in each area of the Project, complete installation of
the permanent fire-protection facility, including connected services, and place into operation and use.
Instruct key personnel on use of facilities.

D. Barricades, Warning Signs, and Lights: Comply with standards and code requirements for erection of
structurally adequate barricades. Paint with appropriate colors, graphics, and warning signs to inform
personnel and the public of the hazard being protected against. Where appropriate and needed, provide
lighting, including flashing red or amber lights.

E. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction in
ways and by methods that comply with environmental regulations, and minimize the possibility that air,
waterways, and subsoil might be contaminated or polluted or that other undesirable effects might result.
Avoid use of tools and equipment that produce harmful noise. Restrict use of noise-making tools and
equipment to hours that will minimize complaints from persons or firms near the site.

3.5 OPERATION, TERMINATION, AND REMOVAL

A. Supervision: Enforce strict discipline in use of temporary facilities. Limit availability of temporary facilities
to essential and intended uses to minimize waste and abuse.

B. Maintenance: Maintain facilities in good operating condition until removal. Protect from damage by
freezing temperatures and similar elements.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and
similar facilities on a 24-hour basis where required to achieve indicated results and to avoid
possibility of damage.

2. Protection: Prevent water-filled piping from freezing. Maintain markers for underground lines.
Protect from damage during excavation operations.

C. Termination and Removal: Unless the Architect requests that it be maintained longer, remove each
temporary facility when the need has ended, when replaced by authorized use of a permanent facility, or
no later than Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with the temporary facility. Repair damaged Work, clean
exposed surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are the Contractor's property. The Owner
reserves the right to take possession of project identification signs.
2. Remove temporary paving not intended for or acceptable for integration into permanent paving.

Where the area is intended for landscape development, remove soil and aggregate fill that do not
comply with requirements for fill or subsoil in the area. Remove materials contaminated with road
oil, asphalt and other petrochemical compounds, and other substances that might impair growth of
plant materials or lawns. Repair or replace street paving, curbs, and sidewalks at the temporary
entrances, as required by the governing authority.

3. At Substantial Completion, clean and renovate permanent facilities used during the construction
period including, but not limited to, the following:

a. Replace air filters and clean inside of ductwork and housings.
b. Replace significantly worn parts and parts subject to unusual operating conditions.
C. Replace lamps burned out or noticeably dimmed by hours of use.

END OF SECTION 01500
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SECTION 01631 - SUBSTITUTIONS

PART 1 - GENERAL

11

A.

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for handling requests for substitutions
made after award of the Contract.

Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 1 Section "Reference Standards and Definitions" specifies the applicability of industry
standards to products specified.
2. Division 1 Section "Submittals" specifies requirements for submitting the Contractor's Construction

Schedule and the Submittal Schedule.
DEFINITIONS

Definitions in this Article do not change or modify the meaning of other terms used in the Contract
Documents.

Substitutions: Changes in products, materials, equipment, and methods of construction required by the
Contract Documents proposed by the Contractor after award of the Contract are considered to be requests
for substitutions. The following are not considered to be requests for substitutions:

1. Substitutions requested during the bidding period, and accepted by Addendum prior to award of the
Contract, are included in the Contract Documents and are not subject to requirements specified in
this Section for substitutions.

2. Revisions to the Contract Documents requested by the Owner or Architect.

3. Specified options of products and construction methods included in the Contract Documents.

4, The Contractor's determination of and compliance with governing regulations and orders issued by
governing authorities.

SUBMITTALS

Substitution Request Submittal:

1. Submit 3 copies of each request for substitution for consideration. Submit requests in the form and
according to procedures required for change-order proposals.

2. Identify the product or the fabrication or installation method to be replaced in each request. Include
related Specification Section and Drawing numbers.

3. Provide complete documentation showing compliance with the requirements for substitutions, and

the following information, as appropriate:

a. Coordination information, including a list of changes or modifications needed to other parts
of the Work and to construction performed by the Owner and separate contractors, that will
be necessary to accommodate the proposed substitution.

b. A detailed comparison of significant qualities of the proposed substitution with those of the
Work specified. Significant qualities may include elements, such as performance, weight,
size, durability, and visual effect.

C. Product Data, including Drawings and descriptions of products and fabrication and
installation procedures.
d. Samples, where applicable or requested.
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e. A statement indicating the substitution's effect on the Contractor's Construction Schedule
compared to the schedule without approval of the substitution. Indicate the effect of the
proposed substitution on overall Contract Time.

f. Cost information, including a proposal of the net change, if any in the Contract Sum.

g. The Contractor's certification that the proposed substitution conforms to requirements in the
Contract Documents in every respect and is appropriate for the applications indicated.

h. The Contractor's waiver of rights to additional payment or time that may subsequently

become necessary because of the failure of the substitution to perform adequately.

Architect's Action: If necessary, the Architect will request additional information or documentation
for evaluation within one week of receipt of a request for substitution. The Architect will notify the
Contractor of acceptance or rejection of the substitution within 2 weeks of receipt of the request, or
one week of receipt of additional information or documentation, whichever is later. Acceptance will
be in the form of a change order.

a. Use the product specified if the Architect cannot make a decision on the use of a proposed
substitute within the time allocated.

PART 2 - PRODUCTS

2.1

A.

SUBSTITUTIONS

Conditions: The Architect will receive and consider the Contractor's request for substitution when one or
more of the following conditions are satisfied, as determined by the Architect. If the following conditions
are not satisfied, the Architect will return the requests without action except to record noncompliance with
these requirements.

1.

The specified product or method of construction cannot be provided throuogh no fault of the
Contractor within the Contract Time. The Architect will not consider the request if the product or
method cannot be provided as a result of failure to pursue the Work promptly or coordinate
activities properly.

The request is directly related to an "or-equal" clause or similar language in the Contract
Documents.

The specified product or method of construction cannot receive necessary approval by a governing
authority, and the requested substitution can be approved.

The specified product or method of construction cannot provide a warranty required by the Contract
Documents and where the Contractor certifies that the proposed substitution provides the required
warranty.

The Contractor's submittal and the Architect's acceptance of Shop Drawings, Product Data, or Samples for
construction activities not complying with the Contract Documents do not constitute an acceptable or valid
request for substitution, nor do they constitute approval.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01631
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SECTION 01720 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

11

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for the following:

1. Salvaging nonhazardous construction waste.
2. Recycling nonhazardous construction waste.
3. Disposing of nonhazardous construction waste.

Related Requirements:

1. Section 02110 "Site Clearing" for disposition of waste resulting from site clearing and removal of
above- and below-grade improvements.

DEFINITIONS

Construction Waste: Building and site improvement materials and other solid waste resulting from
construction, remodeling, renovation, or repair operations. Construction waste includes packaging.

Demolition Waste: Building and site improvement materials resulting from demolition or selective
demolition operations.

Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse,
or deposit in landfill or incinerator acceptable to authorities having jurisdiction.

Recycle: Recovery of demolition or construction waste for subsequent processing in preparation for
reuse.

Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another facility.

Salvage and Reuse: Recovery of demolition or construction waste and subsequent incorporation into
the Work.

PERFORMANCE REQUIREMENTS

General: Achieve end-of-Project rates for salvage/recycling of 75 percent by weight of total non-
hazardous solid waste generated by the Work. Practice efficient waste management in the use of
materials in the course of the Work. Use all reasonable means to divert construction and demolition
waste from landfills and incinerators. Facilitate recycling and salvage of materials including the
following:

1. Demolition Waste:

a. Asphalt paving.

b. Concrete.
c. Concrete reinforcing steel.
2. Construction Waste:
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a. Masonry and CMU.
b. Lumber.
c. Wood sheet materials.
d. Wood trim.
e. Metals.
f. Roofing.
g. Insulation.
h. Carpet and pad.
i Gypsum board.
j- Piping.
k. Electrical conduit.

Packaging: Regardless of salvage/recycle goal indicated in "General® Paragraph
above, salvage or recycle 100 percent of the following uncontaminated packaging

materials:

1) Paper.

2) Cardboard.

3) Boxes.

4) Plastic sheet and film.

5) Polystyrene packaging.
6) Wood crates.
7) Plastic pails.

15 ACTION SUBMITTALS

A Waste Management Plan: Submit plan within 7 days of the date of Notice to Proceed. -
1.6 INFORMATIONAL SUBMITTALS

A. Waste Reduction Progress Reports: Concurrent with each Application for Payment, submit report.

Include the following information:

1. Material category.
2. Generation point of waste.
3. Total quantity of waste in tons.
4. Quantity of waste salvaged, both estimated and actual in tons.
5. Quantity of waste recycled, both estimated and actual in tons.
6. Total quantity of waste recovered (salvaged plus recycled) in tons.
7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.
B. Waste Reduction Calculations: Before request for Substantial Completion, submit calculated end-of-
Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the
Work.
C. Records of Donations: Indicate receipt and acceptance of salvageable waste donated to individuals

and organizations. Indicate whether organization is tax exempt.

D. Records of Sales: Indicate receipt and acceptance of salvageable waste sold to individuals and
organizations. Indicate whether organization is tax exempt.

E. Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste by
recycling and processing facilities licensed to accept them. Include manifests, weight tickets, receipts,
and invoices.

F. Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills and

incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts, and invoices.

G. LEED Submittal: LEED letter template for Credit MR 2, signed by Contractor, tabulating total
waste material, quantities diverted and means by which it is diverted, and statement that requirements
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for the credit have been met.

1.7 QUALITY ASSURANCE

A. Waste Management Coordinator Qualifications: Experienced firm, with a record of successful waste
management coordination of projects with similar requirements, that employs a LEED- Accredited
Professional, certified by the USGBC, as waste management coordinator.

B. Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification program.

C. Regulatory Requirements: Comply with hauling and disposal regulations of authorities having
jurisdiction.

D. Waste Management Conference: Conduct conference at Project site to comply with requirements of this
Section. Review methods and procedures related to waste management including, but not limited to, the
following:

1. Review and discuss waste management plan including responsibilities of waste management
coordinator.

2. Review requirements for documenting quantities of each type of waste and its disposition.

3. Review and finalize procedures for materials separation and verify availability of containers and
bins needed to avoid delays.

4. Review procedures for periodic waste collection and transportation to recycling and disposal
facilities.

5. Review waste management requirements for each trade.

1.8 WASTE MANAGEMENT PLAN

A. General: Develop a waste management plan according to ASTM E 1609 and requirements in this
Section. Plan shall consist of waste identification, waste reduction work plan, and cost/revenue
analysis. Indicate quantities by weight or volume, but use same units of measure throughout waste
management plan.

B. Waste Identification: Indicate anticipated types site-clearing and construction waste generated by the
Work. Include estimated quantities and assumptions for estimates.

C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled, or
disposed of in landfill or incinerator. Include points of waste generation, total quantity of each type of
waste, quantity for each means of recovery, and handling and transportation procedures.

1. Recycled Materials: Include list of local receivers and processors and type of recycled
materials each will accept. Include names, addresses, and telephone numbers.

2. Disposed Materials: Indicate how and where materials will be disposed of. Include name,
address, and telephone number of each landfill and incinerator facility.

3. Handling and Transportation Procedures: Include method that will be used for separating

recyclable waste including sizes of containers, container labeling, and designated location where
materials separation will be performed.

D. Cost/Revenue Analysis: Indicate total cost of waste disposal as if there was no waste management plan
and net additional cost or net savings resulting from implementing waste management plan. Include the
following:

Total quantity of waste.

Estimated cost of disposal (cost per unit). Include hauling and tipping fees and cost of
collection containers for each type of waste.

Total cost of disposal (with no waste management).

Revenue from recycled materials.

Savings in hauling and tipping fees by donating materials.

Savings in hauling and tipping fees that are avoided.

Handling and transportation costs. Include cost of collection containers for each type of waste.

N

No oMW
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8. Net additional cost or net savings from waste management plan.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PLAN IMPLEMENTATION
A. General: Implement approved waste management plan. Provide handling, containers, storage, signage,
transportation, and other items as required to implement waste management plan during the entire
duration of the Contract.

1. Comply with operation, termination, and removal requirements in Section 01500 "Construction
Facilities and Temporary Controls."

B. Waste Management Coordinator (WMC): Engage a waste management coordinator to be responsible
for implementing, monitoring, and reporting status of waste management work plan. Coordinator shall
be present at Project site full time for duration of Project. WMC shall be permitted to provide other project
management services during the course of the Work in addition to those responsibilities enumerated
herein.

C. Training: Train workers, subcontractors, and suppliers on proper waste management procedures, as
appropriate for the Work.

1. Distribute waste management plan to all Contractors/Sub-contractors within three days of
submittal return.

D. Site Access and Temporary Controls: Conduct waste management operations to ensure minimum
interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.

1. Designate and label specific areas on Project site necessary for separating materials that are to
be salvaged, recycled, reused, donated, and sold.
2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust and dirt,

environmental protection, and noise control.

3.2 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
A General: Recycle paper and beverage containers used by on-site workers.
B. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for

recycling waste materials shall accrue to Contractor.

C. Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling or reuse
facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and
other substances deleterious to the recycling process.

D. Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate
recyclable waste by type at Project site to the maximum extent practical according to approved
construction waste management plan.

1. Provide appropriately marked containers or bins for controlling recyclable waste until
removed from Project site. Include list of acceptable and unacceptable materials at each
container and bin.

a. Inspect containers and bins for contamination and remove contaminated materials if
found.
2. Stockpile processed materials on-site without intermixing with other materials. Place, grade, and

shape stockpiles to drain surface water. Cover to prevent windblown dust.
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3.3

3.4

3.5

3.
4.
5
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Stockpile materials away from construction area. Do not store within drip line of remaining trees.
Store components off the ground and protect from the weather.

Remove recyclable waste from Owner's property and transport to recycling receiver or
processor.

RECYCLING DEMOLITION WASTE

Asphalt Paving: Break up and transport paving to asphalt-recycling facility.

Concrete: Remove reinforcement and other metals from concrete and sort with other metals.

WASTE

RECYCLING CONSTRUCTION

Packaging:

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry
location.

2. Polystyrene Packaging: Separate and bag materials.

3. Pallets: As much as possible, require deliveries using pallets to remove pallets from Project site.
For pallets that remain on-site, break down pallets into component wood pieces and comply with
requirements for recycling wood.

4. Crates: Break down crates into component wood pieces and comply with requirements for

recycling wood.

Wood Materials: Recycle with crates.

Gypsum Board: Stack large clean pieces on wood pallets or in container and store in a dry
location.

DISPOSAL OF WASTE

General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste
materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities
having jurisdiction.

1.

2.

Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.

Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and
areas.

Burning: Do not burn waste materials.

Disposal: Remove waste materials from Owner's property and legally dispose of them.

END OF SECTION 01720

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017200 -5
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SECTION 01770 - CLOSEOUT REQUIREMENTS

PART 1 - GENERAL

11 SUMMARY

A.

This Section describes project closeout requirements.

PART 2 - TESTS AND ADJUSTMENTS

2.1 GENERAL OPERATIONS TEST

A.

Prior to balancing each system, demonstrate to the Owner that strainers, flush valves and
controlling devices are clean.

Test capacity of air equipment with clean air filters. Before making final test, replace all filters. After
final test, place filters in clean operating condition. Replace throwaway type filters that have been
used in final test.

Conduct test in the presence of the Owner. Tests shall demonstrate that equipment is functioning
in accordance with specifications.

After capacity tests have been made, and approved, operate system for at least five days to
demonstrate satisfactory functional and operating efficiency

PART 3 - REPORTS

3.1 OBSERVATION AND ACCEPTANCE PROCEDURE

A.

Pressure lubricate bearings except those requiring oil lubrication. Lubrication points shall be
readily accessible. Pressure grease lubrication fittings shall be "Zerk-Hydraulic" type.

Furnish two 25-pound containers of lubricating grease required to service equipment, and three
sets of lubrication charts or schedules for each piece of equipment or machinery. Charts or
schedules shall designate each point of lubrication.

3.2 SUBMISSION OF RECORD DRAWINGS

A. After completion of work, check record drawings maintained at construction site for completeness
and accuracy. Transfer information on record drawings to original of project drawing, recheck
information and sign drawings, certifying that drawings accurately reflect "as-built" condition.
Deliver complete set of record drawings to the Owner.

B. The drawings shall show:

1. Mechanical construction work installed exactly in accordance with original design.

2. Mechanical construction work installed as modification or addition to original design.

3. Dimensional information necessary to locate exact location of ductwork and piping runs
which are so concealed as to be untraceable by inspection through regular means of
access established for inspection and maintenance.

4. Where shop drawings have been prepared and approved, record drawings shall be cross-
referenced to respective shop drawings. In this case, dimensions need not be shown on
record drawings.

CLOSEOUT REQUIREMENTS 01770-1
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C.

Record drawings shall include updating of equipment schedule sheets.

3.3 MAINTENANCE MANUALS

A.

Prepare complete maintenance manuals outlining recommended maintenance, together with, for
example, oil type, frequency of inspection, belt tension adjustment, and belt part numbers, as
recommended by manufacturer of equipment.

Maintenance manuals shall include suggested list of spare parts, together with part numbers.
Deliver five copies of required information on operation and maintenance of mechanical systems in
bound printed form to Owner.

Information shall cover entire installation, including frequency of inspection, cleaning, oiling,
greasing, adjusting and other attention in accordance with manufacturer's recommendations.

3.4 OWNER'S INSTRUCTION

A. Complete testing, adjusting and balancing prior to instruction of Owner's representatives.
B. Instruct Owner's representatives during regular workday in operation of each mechanical system
for total of 40 hours.
C. Instructing personnel shall be thoroughly familiar with installation for which instruction is given.
Furnish services of factory-trained instructors.
+ + END OF SECTION + +
CLOSEOUT REQUIREMENTS 01770 -2

BALLINGER PROJECT NO. 12001.00



Delaware State University September 10, 2013
Optical Science Center for Applied Research QAQC Document Review

SECTION 01780

PROJECT CLOSE-OUT DOCUMENTATION

PART 1 - GENERAL

11 RELATED DOCUMENTS

A.

12 SUMMARY

A.
1.
2.
3.
4,
5.
6.
7.
8.
B.
1.
2.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification sections, apply to this section.

This

Section includes administrative and procedural requirements specific to the Owner for

Project Close-Out Documentation, including the following:

As-Built Documents.

Record Documents.

Record Product Submittals.
Engineering Manual.

Warranty Manual.

Operation and Maintenance Manual.
Attic Stock.

Keys.

Related Sections include the following:

1.3 TERMINOLOGY

A.
1.
2.
B.
C.

Division 1 section "Submittal Procedures" for submitting copies of submittals for operation
and maintenance manuals.

Divisions 2 through 16 sections for specific Operation and Maintenance Manual
requirements for products in those sections.

The term “As-Built Drawing” shall bear one of two meanings, depending on the construction

type:

For Civil and Landscape Improvements on the project property and within the Public Right
of Way, the term “As-Built Drawing” shall mean a final drawing prepared and sealed by a
Registered Professional Engineer or Surveyor for submission to the Owner and any
Authority Having Jurisdiction that requires sealed “As-Built Drawings” as part of the stated
approval process of the Jurisdiction which illustrates the constructed condition.

For Building Construction or Tenant Improvements, the term “As-Built Drawing” shall mean
that drawing which possesses the markings (by hand or by CAD) of the installing
contractor illustrating the constructed condition. The Registrant of Record is not required
to seal an “As-Built Drawing”.

The term “Record Drawing” shall mean that drawing prepared for submission to the Owner
Facilities Department by the Registrant. A “Record Drawing” is prepared in CAD and contains
the Registrant’s corrections to the drawings based on constructed conditions (RFI clarifications,
field sketches, and scope additions/deletions) in addition to the construction markings provided
by the Contractor. A “Record Drawing” will be used for facility maintenance and future project
modifications.

The term “Contractual Change Instrument” shall mean that document by which the scope of the
project is formally changed. Common instruments include Change Orders, Construction
Change Directives, Architect's Supplemental Instructions, Contract Amendments, and/or
Bulletins.

PROJECT CLOSEOUT DOCUMENTATION 01780 -1
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The term “Contractor” is used generically herein to refer to the single entity with whom the
Owner has entered into Contract. Said entity may be a General Contractor, a Construction
Manager, or a Design Builder.

The term “Work” shall mean all of the requirements of the Contractor as defined in the
Agreement.

1.4 SUBMITTALS

A.

P DN

Noo

The Owner retains the right to request submittals of close-out documentation at any time in the
project to audit the Contractor's preparation and maintenance efforts. Contractor’'s should
anticipate, at a minimum, interim reviews of the close-out documentation by the Owner at the
30%, 60%, and 90% construction milestones.

Submittal Timeline: The durations below are relative to the date the Certificate of Occupancy is
issued (- indicates days prior to, and + means days thereafter.) Days shall mean calendar days.
—10 days: Civil / Landscape submission (including specially formatted CAD files) to the
Owner Facilities Department for pre Certificate of Occupancy acceptance audit.
—10 days: Building and Installer Designed Systems As-Built audit by the Owner Facilities
Department.
—10 days: Close-Out Manuals audit by the Owner Facilities Department.
—1 day: Building and Installer Designed Systems As-Built acceptance audit by the Owner
Facilities Department.
—1 day: Close-Out Manuals acceptance audit by the Owner Facilities Department.
If record documents are to be prepared the following dates shall be part of the timeline.
0 days: Turnover of all As-Built Documents to the Design Firm of Record for the
preparation of Record Documents. This milestone shall coincide with the execution of the
Certificate of Substantial Completion. Incomplete documents shall be identified on the
punch list.
+27 days: Record Document audit by the Owner Facilities Department.
+30 days: Record Document acceptance audit by the Owner Facilities Department. This
milestone shall coincide with the execution of the Certificate of Final Completion.

As part of the Work, the acceptance of all Project Close-Out Documentation shall be a pre-
requisite to the execution of a Certificate of Final Completion. The Contractor’s failure to either
maintain or complete the Project Close-Out Documentation may be viewed as a failure to carry
out the Work.

PART 2 - PRODUCTS

21 AS-BUILT PREPARATION

A.

As-Built Prints: Maintain one set of prints of the most current Contract Drawings. Shop
drawings and Contractor coordination drawings shall not be used in lieu of Contract Drawings.

Preparation: Mark As-Built Prints to show the actual installation where installation varies
from that shown originally. Require the individual or entity who obtained as-built data,
whether the individual or entity is the installer, subcontractor, or similar entity, to prepare
the marked-up As-Built Prints.

Give particular attention to information or concealed elements that would be difficult to
identify or measure and record later.

Accurately record information in an understandable drawing technique. Figure 1 is
provided as a quality standard for As-Built Print mark-ups.

Record data as soon as possible after obtaining it. Record and check the markup before
enclosing concealed installations.

PROJECT CLOSEOUT DOCUMENTATION 01780 -2
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Figure 1 — Sample As-Built Print Mark-ups

5,
a.
b.
C.
d.
e.
f.
g.
h.
i.
i
k.
l.
m.
n.

6.

7.

8.

9.

PROJECT CLOSEOUT DOCUMENTATION

Content: Types of items requiring marking include, but are not limited to, the following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations below first floor.

Locations and depths of underground utilities.
Revisions to and/or routing of piping and conduits.
Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Changes made by a Contractual Instrument.
Changes made following Registrant’s written orders.
Details not on the original Contract Drawings.

Field records for variable and concealed conditions.
Record information for the Work that is shown only schematically.

Mark only the Contract Drawings completely and accurately. If, and only if, reviewed and
authorized by the Registrant and the Owner Facilities Department in advance, Shop
Drawings may be marked and appropriately cross-referenced on the As-Built Prints.

Mark As-Built Prints with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at the same location. Black ink or
graphite shall not be used.

Mark important additional information that was either shown schematically or omitted from
the original Drawings.

Note Contractual Change Instrument numbers, Request For Information numbers, and
similar identification, where applicable. If a deviation occurred from a Contractual Change
Instrument or a Request For Information, clearly indicate the deviation on the As-Built
Prints.

01780 -3
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10. Physically affix project sketches to their applicable sheets and mark deviations in the same
manner as the As-Built Prints.

As-Built Specifications: Maintain one copy of the most current Specifications.

1. Preparation: Mark As-Built Specifications to highlight the selected product manufacturer
where the Specification identifies multiple manufacturers. Require the individual or entity
who obtained as-built data, whether the individual or entity is the installer, subcontractor,
or similar entity, to prepare the marked-up As-Built Specification.

2. If the Operation and Maintenance manuals do not contain product model numbers, add
the relevant manufacturer and product information to the As-Built Specifications.

3. Where substitutions occur, add the relevant manufacturer and product information to the
affected As-Built Specification.

4, Give particular attention to information that is likely to be referenced at a future date by the

Owner Facilities Department.

Format: Identify and date each As-Built Document. Include the designation "PROJECT AS-
BUILT" in a prominent location.

1. Organize As-Built Prints, newly prepared As-Built Drawings, and As-Built Specifications
into manageable sets. Include identification on cover sheets.

2. Identification: As follows:

Project name.

Date.

Designation "PROJECT AS-BUILT DRAWINGS (or SPECIFICATIONS)."
Name of Architect and Contractor.

Name, telephone number, and contact person for Contractor.

P20 oT®

Special Requirements: For Civil and Landscape plans, special as-built verbiage must be placed
on the plans by the Registrant who prepares them. See As-Built Submission later in this
section.

1. The Contractor shall be responsible to procure the services of a Registered Professional
Engineer or Registered Land Surveyor as appropriate to certify the As-Built Drawings.

2.2 AS-BUILT SUBMISSION

A.

Building Construction or Tenant Improvements: All As-Built Prints, Newly Prepared As-Built
Drawings, As-Built Specifications, and the Certified Civil and Landscape As-Builts shall be
submitted to the Design Firm of Record for the preparation of Record Documents.

1. Acceptance of the As-Builts by the Design Firm of Record is a prerequisite of the
Certificate of Substantial Completion and shall be documented via a letter from the
Registrant to the Owner indicating the acceptance date.

2. As-Built Drawings:
a. One (1) 20# bond print set marked pursuant to Para. 2.1.A herein above.
b. One (1) 20# bond black and white copy, bound.
3. Record Specifications (if applicable):
a. One (1) 20# bond print set marked pursuant to Para 2.1.B herein above, in three
ring binder.
b. One (1) 20# bond black and white copy, bound.

Installer Designed Systems: Where specialized work for the project was engineered and
constructed by a single source to the Contractor, the source shall be required to As-Built their
system(s) prior to demobilization from the project site. In addition the Installer Designed System(s)
shall have Record Documents prepared by the System Engineer from the As-Built documents and
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shall be a requirement of the Contract. Provide the following deliverables concurrent with the
completion of the Building Construction or Tenant Improvement As-Built Documents:

1.

Record Drawings:

a. One (1) 20# bond print set, unbound (Design Firm Copy).
b. One (1) 20# bond print set, bound (Contractor Copy).
Record Specifications (if applicable):

a. One (1) 20# bond print set, unbound (Design Firm Copy).
b. One (1) 20# bond print set, bound (Contractor Copy).

Record Electronic Files: CAD files (.dwg) shall be compatible with the latest commercially
available release of AutoCAD. Drawings are to be purged of all extraneous information,
shall be “bound” to insert all reference files, shall be accompanied by any non-native fonts,
and shall be free of complex file pathing which complicates file opening when transferred
from the CDROM. Binding of reference files shall be done using AutoCAD’s “Insert”
option so as to avoid layer and block name corruption.

a. One CDROM (Design Firm Copy).

b. One CDROM (Contractor Copy).

2.3 RECORD PROJECT SUBMITTALS

A. Preparation and Submission: Identify one copy and/or sample of each Project Submittal item as
belonging to the Owner. Transmit the submittal item to the Owner project representative concurrent
with the return of the reviewed submittal to the subcontractor. This enables the Owner to conduct a
cursory review both of the submittal and the Registrant’s review comments.

B. Samples: It is not necessary to provide the Owner with full size samples of heavy products such as
brick, masonry block, precast, or cementitious roof materials. Samples of finish materials such as
laminates, wall fabrics, tiles, and glazing are all of value to future building modifications.

2.4 ENGINEERING MANUAL

A. Contents: The Engineering Manual shall contain:

1.

A summary of design capacity and anticipated day one loading of each major mechanical
and electrical system that may require future capacity consideration. Relevant systems
may include: Chillers, Cooling Towers, Chilled Water Piping, Water Treatment Systems,
UPS Systems, Emergency Generator Systems, Major Air Handlers, etc.

A copy of each Record electrical panel schedule prepared from the As-Built Drawings
provided by the Contractor. If available from the Design Firm of Record, obtain the
Microsoft Excel file(s) used to create the schedules and provide the file(s) electronically on
a diskette or CDROM and place the media in a jacket specifically designed for three ring
binders.

Valve Identification Tag spreadsheet. Refer to Division 15 Specifications for valve
identification tagging requirements. Using Microsoft Excel, prepare hardcopies for the
manual in 8 ¥2” x 11" format. Provide the file electronically on a diskette or CDROM and
place the media in a jacket specifically designed for three ring binders.

B. Submission: Two (2) copies. Prepare the manual in a format similar to that identified in the
Execution portion of this Specification.

2.5 WARRANTY MANUAL

A. Contents: The Warranty Manual shall contain:

1.

2.

A copy of the executed Certificate of Substantial Completion which identifies the date on
which all warranties commence.

An original signed warranty statement from the Contractor identifying the commencement
date of the warranty period agreed upon in the Contract. The letter shall identify a single
point of contact for all warranty claims and shall reference by attachment any special
warranty claim forms.
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Original signed warranty letters from all applicable subcontractors identifying the
commencement date of the warranty period agreed upon in the Contract. Each letter shall
identify a single point of contact for all warranty claims and shall reference by attachment
any special warranty claim forms.

Original signed warranty letters for major pieces of equipment which possess a
manufacturer's warranty separate from the subcontractor’s installation warranty. Each
letter shall identify a single point of contact for all warranty claims, shall reference the
name of the installer, and shall reference by attachment any special warranty claim forms.

Submission: Two (2) copies. Prepare the manual in a format similar to that identified in the
Execution portion of this Specification. The Owner acknowledges that certain warranties may lag
the date of Substantial Completion by some period of time. The receipt of all warranties shall be a
prerequisite of executing the Certificate of Final Completion.

2.6 OPERATION AND MAINTENANCE MANUAL

A.

C.

The Manual shall be composed as a single point of reference for the Owner Facilities Department
and therefore shall contain a mixture of Equipment Operation information, Equipment Maintenance
information, and Product Maintenance information.

Equipment Operation

1.

Contents: The Equipment Operation contents of the Operation and Maintenance Manual
shall adequately convey the operational instructions for all equipment and may therefore
contain many of the following items:

Product name and model nhumber.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Operating standards.

Operating procedures.

Standardized operating logs.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.

Required sequences for electric or electronic systems.
Sequence of operation and controls diagrams.

SECVSQEVOSITATTSQ@TOA0DTR

Equipment Maintenance

1.

Contents: The Equipment Maintenance contents of the Operation and Maintenance
Manual shall adequately convey the maintenance instructions for all equipment and may
therefore contain many of the following items:

Manufacturer maintenance instructions and bulletins.

Maintenance and service schedules.

Maintenance service contracts.

Name, address, and telephone number of installer, supplier, and maintenance
service agent.

coow
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D.

e. Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.
Spare parts list and source information.

Wiring diagrams.

List of items recommended to be stocked as spare parts.

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Aligning, adjusting, and checking instructions.

Demonstration and training videotape, if available.

List of required lubricants for equipment.

Schedules for preventive and routine maintenance.

Manufacturer forms for recording maintenance.

Procedures to follow and required notifications for warranty claims.

LTOoOS3TXRT TG ™

Product Maintenance

1. Contents: The Product Maintenance content of the Operation and Maintenance Manual
shall adequately convey the maintenance instructions for all regularly maintained products
and may therefore contain many of the following items:

a. Product name, model, style, and color number.
b. Manufacturer's name.
C. Name, address, and telephone number of installer, supplier, and/or maintenance

service agent.
d Re-ordering information for specially manufactured products.
e. Inspection procedures.
f. Types of cleaning agents to be used and methods of cleaning.
g List of cleaning agents and methods of cleaning detrimental to product.
h Schedule for routine cleaning and maintenance.
i. Repair instructions.

Manufacturer Data: Where manuals contain manufacturer standard printed data, include only
sheets pertinent to the product or component installed. Mark each sheet to identify each product or
component incorporated into the Work. Avoid the inclusion of data for products not incorporated
into the Work.

Training: The manual(s) shall be referenced in detail during systems operation training. The
Contractor is not expected to provide copies of the manual(s) for each training participant, but may
wish to reproduce selected portions of the manual(s) as training aids.

Submission: Two (2) copies prepared and submitted in three ring binders. One (1) copy prepared
and submitted in a winged catalog binder. Refer to the Execution portion of this Specification for
manual format requirements.

2.7 ATTIC STOCK

A.

Various Division 2 thru 16 Specifications will identify an attic stock requirement of material to be
turned over to the Owner Facilities Department at the conclusion of the project. All attic stock
materials shall be:

1. Provided in their original packaging (boxes, crates, cans, etc.).
2. Neatly identified when the item is concealed within a box or container.
3. Neatly arranged in an appropriate location of the building (Storage Room, Future Office, or

similar “out of the way” space).
Submission:  Attic stock shall be inventoried and documented via a transmittal to the Owner
Facilities Department. The transmittal shall identify the date, material description, quantity
provided, and shall reference the Specification where the attic stock requirement was quantified.
The Contractor shall obtain a signature from the designated Owner Facilities Department contact as
evidence of acceptance.
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C. Provisions for attic stock is required in numerous specification sections. Review and provide
materials so listed.
2.8 KEYS
A. If a security key system is used on this project, refer to Specification 08710, Door Hardware, for
instructions regarding key turnover to the Owner Facilities Department by the key system vendor.
The Contractor is encouraged to limit their use of keys to temporary “Contractor Keys” which are
rendered useless upon the first use of an Owner key.
B. If a key cabinet has been specified, confirm the location shown on the Drawings with the Owner

Facilities Department prior to installation.

PART 3 - EXECUTION

3.1 CLOSE-OUT DOCUMENT MAINTENANCE

A.

The Contractor shall dedicate the resources necessary to comply with this Specification to ensure
that the Owner Facilities Department is provided with all of the information necessary to maintain
the facility. The submittal timelines established in 1.4 Submittals are not intended to be punitive,
rather they are a means to ensure that Owner can adequately maintain its new facility effective the
date of Final Completion.

Prepare and store Project Close-Out Documents and Samples in the field office apart from the
Contract Documents used for construction. Maintain Project Close-Out Documents and Samples in
good order and in a clean, dry, legible condition, protected from deterioration and loss. Provide
access to the Owner’s copy of the Project Close-Out Documents and Samples for reference and
audit during normal working hours.

3.2 MANUAL PREPARATION

A.

Organization: Unless otherwise indicated, organize each manual by CSI Specification number.
Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of Contents.
3. Manual contents.

Title Page: Include the following information:

Subject matter included in manual.

Name and address of Project.

Date of submittal.

Name, address, and telephone number of the Contractor.
Name, address, and telephone number of the Architect.

aprwdE

Table of Contents: List each applicable CSI Specification number, Specification Title, and the

names of products and equipment contained therein.

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include a comprehensive table of contents for all volumes in each
volume of the set.

Manual Contents: Organize into sets of manageable size.

1. View Binders: Heavy-duty, D-type three-ring, vinyl-covered, loose-leaf binders, in a
thickness necessary to accommodate the contents, sized to hold 8 ¥2” x 11" paper; with
clear view pockets on the front, back, and spine.

a. Cross-reference other binders if necessary to provide essential information for
proper operation or maintenance of equipment or system.
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b. Identify each binder on the front and spine, with the printed title "OPERATION
AND MAINTENANCE MANUAL," project name, and subject matter of contents.
Indicate volume number for multiple-volume sets. The identification should be
neat and professional in appearance.

E. Dividers: Heavy-paper dividers with laser labeled tabs for each CSI Specification section number.

F. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic software
diskettes or CDROMSs for computerized electronic equipment.

G. Drawings: Provide 8 %2” x 11" or 11" x 17" fan folded reductions when possible. Self adhesive
binding hole reinforcement rings are encouraged to avoid tear out under heavy use.

1. If oversize drawings are necessary and reductions reduce the readability of the
information, fold drawings to same size as text pages and use as foldouts.

2. If drawings are too large to be used as foldouts, fold and place drawings in labeled
envelopes and bind envelopes in rear of manual. At appropriate locations in manual,
insert typewritten pages indicating drawing titles, descriptions of contents, and drawing
locations.

3.3 COORDINATION

A. Where operation and maintenance documentation includes information on installations by more
than one factory-authorized service representative, the Contractor shall assemble and coordinate
information furnished by representatives and consolidate manual contents.

END OF SECTION 01780
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SECTION 01810 GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

1.1 Concord Engineering has been selected as the commissioning Authority to provide commissioning
services for this project. The intent of these Commissioning specifications is to:

A. Familiarize the Contractors with the commissioning process and emphasize the differences between a
commissioned and a non commissioned project.

B. Specify the labor, and tasks which are required by the contractors to support and comply with the
commissioning requirements of this project; thus allowing the contractors to properly estimate the cost of
the commissioning work with in their scope.

1.2 RELATED /DIVISIONS AND SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplemental Conditions and
other Division 1 Specification Sections, apply to this Section. Specific Commissioning (Cx) requirements
are given in the following sections of these specifications. All of the following sections apply to the Work of
this section:

1. 01040 Coordination

2. 01300 Submittal Procedures

3. 01400 Quality Requirements

4. 01780 Close-out Procedures

5. 15970 Plumbing Cx - Describes the Cx responsibilities of the Plumbing Contractor and the pre-
functional and functional testing responsibilities.

6. 15960 HVAC Cx - Describes the Cx responsibilities of the Mechanical, Controls and TAB
Contractors and the pre-functional and functional testing responsibilities of each.

7. 01820 Commissioning O&M procedures

8. 01830 Demonstration and Training

9. 16800 Electrical Cx - Describes the Cx responsibilities of the Electrical Contractor and the pre-
functional and functional testing responsibilities

1.3 RELATED DOCUMENTS

A. AHRAE Guideline 0-2005 “The Commissioning Process”

B. B. U.S. Green Building Council LEED v2009 “Reference Guide for Green Building Design & Construction”

14 Definitions
A. A/E: Architect & Engineer

B. Building Systems Commissioning: Commissioning is the process that ensures building systems are
designed, installed, functionally tested, and capable of being operated and maintained in conformance with
the design intent (owner’s requirements). Commissioning for this project follows requirements outlined in
ASHRAE Guideline 0-2005 “The HVAC Commissioning Process”. This standard approach will be applied
to all commissioned systems.

C. Pre-Functional Testing: A checking process requiring the GC/Sub’s completion of comprehensive
Installation Check Sheets to verify that the equipment has been correctly installed as per the contract
documents.
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D. Functional Performance Testing: Individual component and comprehensive system checks. These
checks verify that components operate correctly in a standalone type situation and that components work
correctly together as an overall system. Functional checks are concerned with correct sequences of
operation and primary safety and efficiency concerns such as temperature and equipment interlocks.
Functional checks are first applied to local components and controls (such as a motor, starter and
disconnect) and are then applied to complete systems (such as a pump and pressure sensor and the
central workstation command center). The end goal is that all associated equipment and components are
verified simultaneously to ensure that all elements operate as per the contract documents.

E. Commissioning Plan: A document defining the Cx process, scope, team and milestones/goals
throughout the entire project from the inception of commissioning through training and turnover to the
customer.

F. Issue: Any defects, problems, and deficiencies that do not meet contract requirements or the intent of the

project design. All Issues are entered into a database by the Commissioning Authority to enable tracking
and closeout.

G. Abbreviation: The following are common abbreviations used in this section:
AHU Air Handling Unit Oo&M Operation and Maintenance
CxA Commissioning Authority PT Performance Test
Cx Commissioning SOP Sequence of Operation
FC Functional Check Subs Sub-Contractors
GC General Contractor TAB Test, Adjust, Balance
HVAC Heating, Ventilation, Air-Conditioning VAV Variable Air Volume Unit

15 DESCRIPTION
A. Summary
1. Commissioning is a systematic process of ensuring that all building systems perform interactively

according to the design intent and the owner’s operational needs. The commissioning process
shall encompass and coordinate the traditionally separate functions of system documentation,
equipment startup, control system calibration, testing and balancing, performance testing and
training. The commissioning process does not take away from, or reduce the responsibility of, the
General Contractor and installing subcontractors to provide a finished and fully-functioning product.

B. Purpose.

1. Commissioning during the construction phase is intended to achieve the following specific objective
according to the Contract Documents:

a. Verify that applicable equipment and systems are installed according to the manufacturer’s
recommendations and to industry accepted minimum standards and that they receive
adequate operational checkout by installing contractors.

b. Verify and document proper performance of equipment and systems.

Verify that O&M documentation left on site is complete.

Verify that the Owner’s operating personnel are adequately trained.

oo

1.6 COORDINATION

A. Commissioning Team. The members of the commissioning team consist of the designated representative
of the Owner, Commissioning Authority (CA), the Architect and Design Engineers (particularly the
mechanical engineer) (A/E), General Contractor (GC), the Mechanical Contractor (MC), the Testing
Adjusting and Balancing (TAB) representative, the Electrical Contractor (EC), the Controls Contractor
(CC), the Plumbing Contractor (PC) and the Fire Protection Contractor (FPC). If known, the Owner’s
building operator/engineer is also a member of the commissioning team.
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B. Management. The CA has been hired by the Owner. The CA directs and coordinates the commissioning
activities and is part of the design team. All members work together to fulfill their contracted
responsibilities and meet the objectives of the Contract Documents.

C. Scheduling. The CA will work with the Cx team according to established protocols to schedule the
commissioning activities. The CA will provide sufficient notice to the Cx team for scheduling
commissioning activities. The CM will integrate all commissioning activities into the master schedule. All
parties will address scheduling problems and make necessary notifications in a timely manner in order to
expedite the commissioning process.

1.7 COMMISSIONING PROCESS

A. The following narrative provides a brief overview of the typical commissioning tasks during Construction
and the general order in which they occur.

1. Commissioning during construction begins with a scoping meeting conducted by the CA where the
commissioning process is reviewed with the commissioning team members.

2. Additional meetings will be required throughout construction, scheduled by the CA with necessary
parties attending, to plan, scope, coordinate, schedule future activities and resolve problems.

3. Equipment documentation is submitted to the CA during normal submittals, including detailed start-
up procedures.

4. The CA works with the GC and the Subcontractors/equipment suppliers in developing startup plans
and startup documentation formats.

5. In general, the checkout and performance verification proceeds from simple to complex; from

component level to equipment to systems and intersystem levels with pre-functional checklists
being completed before functional testing.

6. The Subs, under their own direction, execute and document the pre-functional checklists and
perform startup and initial checkout. The CA documents that the checklists and startup were
completed according to the approved plans. This will include the CA witnessing start-up of
selected equipment.

7. The CA develops specific equipment and system functional performance test procedures. The
Subcontractors review the procedures.

8. The procedures are executed by the Subcontractors, under the direction of, and documented by
the CA.

9. Iltems of non-compliance in material, installation or setup are corrected at the Subcontractors’

expense and the system retested.

10. The CA reviews the O&M documentation for completeness.

11. Commissioning is completed before Substantial Completion.

12. The CA reviews, pre-approves and witnesses the training provided by the Subcontractors and
verifies that it was completed.

13. Deferred testing is conducted, as specified or required.

1.8 RELATED WORK
A. Specific Commissioning (Cx) requirements are listed in the sections listed above in RELATED /DIVISIONS
AND SECTIONS of these specifications. All of these sections apply to the Work of this section:

1.9 RESPONSIBILITIES

A. The responsibilities of various parties in the commissioning process are provided in this section. It is noted
that the services for the Architect, MEP Designers/Engineers, and Commissioning Authority are not
provided for in this contract. That is, the Contractor is not responsible for providing their services. Their
responsibilities are listed here to clarify the commissioning process.

B. All Parties
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1. Follow the Commissioning (Cx) Plan.
2. Attend commissioning scoping meeting and additional Cx meetings, as necessary.
C. Mechanical, Electrical and Plumbing Designers/Engineers

(Design, Construction and Acceptance Phase)

1. Perform normal submittal review, construction observation, as-built drawing preparation, etc., as
contracted. One site observation should be completed just prior to system startup.
2. Provide any design narrative and sequences documentation requested by the CA. The designers

shall assist (along with the contractors) in clarifying the operation and control of commissioned
equipment in areas where the specifications, control drawings or equipment documentation is not
sufficient for writing detailed testing procedures.

3. Participate in the resolution of system deficiencies identified during commissioning, according to
the contract documents.

4, Prepare and submit the final as-built design intent and operating parameters documentation for
inclusion in the O&M manuals. Review and approve the O&M manuals.

5. Edit and update one-line diagrams developed as part of the design narrative documentation and

those provided by the vendor as shop drawings for the various Mechanical, Electrical, and
Plumbing systems.

D. Commissioning Authority (CA)

The CA is not responsible for design concept, design criteria, compliance with codes, design or
general construction scheduling, cost estimating, or construction management. The CA may assist
with problem-solving non-conformance or deficiencies, but ultimately that responsibility resides with
the A/E. The primary role of the CA is to develop and coordinate the execution of a testing plan,
observe and document performance. The Contractors will provide all tools or the use of tools to
start, check-out and functionally test equipment and systems.

Design, Construction and Acceptance Phase

1. Coordinate the commissioning work and, with the A/E, ensure that commissioning activities are
being scheduled into the master schedule.

2. Plan and conduct a commissioning scoping meeting, start-up and deficiency meetings as required.

3. Request and review additional information required to perform commissioning tasks, including O&M
materials, control sequences, contractor start-up and checkout procedures.

4. Before startup, gather and review the current control sequences and interlocks and write detailed
testing procedures.

5. Review and approve normal Contractor submittals applicable to systems being commissioned for
compliance with commissioning needs.

6. Write and distribute pre-functional tests and checklists.

7. Perform site visits, as necessary, to observe component and system installations. Attends selected
planning and job-site meetings to obtain information on construction progress.

8. Witness all or part of the HVAC/Plumbing piping test and flushing procedure, sufficient to be

confident that proper procedures were followed. Document this testing and include the
documentation in O&M manuals. Notify the A/E of any deficiencies in results or procedures.

9. Approve pre-functional tests and checklist completion by reviewing pre-functional checklist reports
and by selected site observation and spot-checking.

10. Approve systems startup by reviewing start-up reports and by selected site observation.

11. Review TAB execution plan.

12. Analyze any functional performance trend logs and monitoring data to verify performance.

13. Compile and maintain a commissioning record and building systems book(s).

14. Review and approve the preparation of the O&M manuals.

15. Provide a final commissioning report.

16. Complete and submit LEED template letter for credit EA Prerequisite 1 Fundamental
Commissioning.

E. Architect/Engineering Firm
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Design, Construction and Acceptance Phase

1. Facilitate the coordination of the commissioning work by the CA, and, with the CA, ensure that
commissioning activities are being scheduled into the master schedule.

2. Review and approve the final Construction Commissioning Plan.

3. Attend a commissioning scoping meeting and other commissioning team meetings as needed.

4, When necessary, observe and witness pre-functional checklists, startup and functional testing of
selected equipment

5. Review commissioning progress and deficiency reports.

F. Equipment Suppliers

1. Provide all requested submittal data, including detailed start-up procedures and specific
responsibilities of the Owner to keep warranties in force.

2. Assist in equipment testing per agreements with Subcontractors.

3. Include all special tools and instruments (only available from vendor, specific to a piece of

equipment) required for testing equipment according to these Contract Documents in the base bid
price to the Contractor. Through the contractors they supply products to, analyze specified products
and verify that the designer has specified the newest most updated equipment reasonable for this
project’s scope.

4. Provide information requested by CA regarding equipment sequence of operation and testing
procedures.
5. Review test procedures for equipment installed by authorized factory representatives.

G. Controls & TAB Contractors

1. Controls & TAB Contractors will be responsible to carry out the commissioning requirements
specified in Section 15960.
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1.10 SYSTEMS TO BE COMMISSIONED
A. This project will require integrated total building commissioning to include all of the following systems:

Generators & Automatic Transfer Switch

Medium & Low Voltage Switchgear & Associated Breakers, Relays and Transformers

Medium Voltage Switches

Medium Voltage Cable Testing

Low Voltage Cable Testing

Transient Voltage Surge Suppressors

Electrical Distribution

Grounding & Lightning Protection Systems

Lighting Control Systems

Emergency Power Off Systems

Automated Controls/BAS Systems

Air Handling Unit & Energy Recovery Wheels

Exhaust Fans

Chiller Plant, Piping and Pumping Systems

Heating Plant, Piping and Pumping Systems

Chemical Treatment Systems

Glycol Systems

Laboratory Fume Hoods

Chilled Beams

Fan Coil Units

Re-Heat Coil

Direct Expansion Split System

Heat Exchanger

Air Valves & Distribution System

Domestic Water Booster Pumps

Domestic Hot Water Generation

Sump Pumps

Fire Alarm System

Sprinkler Systems — Wet & Pre-action

Egress Lighting Systems
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PART 2 - PRODUCTS - (NOT APPLICABLE)

PART 3 - EXECUTION

3.1 REPORTING
A. The CA will provide regular field reports to the Owner as construction and commissioning progresses.
B. The CA will regularly communicate with all members of the commissioning team, keeping them apprised of

commissioning progress and scheduling changes through memos and progress reports.

C. A final summary report by the CA will be provided to the Owner. All acquired documentation, logs,
minutes, reports, deficiency lists, communications, findings, unresolved issues, etc., will be compiled in
appendices and provided with the summary report. Pre-functional checklists, functional tests and
monitoring reports will not be part of the final report, but will be stored in the Commissioning Record in the
O&M manuals.

3.2 Start-up, Prefunctional Checklists And Initial Checkout

A. The following procedures apply to all equipment to be commissioned, according to Section 1.10,
“SYSTEMS TO BE COMMISSIONED”

1. Pre-functional checklist.
2. Start-up: The start-up plan shall consist of:
a. The CA'’s pre-functional checklist.
b. The manufacturer’s standard start-up procedure
C. The manufacturer’s standard field checkout sheets.
B. Execution of Pre-functional Checklists and Startup.
1. The CA shall observe, at minimum, the procedures for each piece of primary equipment, unless

there are multiple units. In no case will the number of units witnessed be less than 25% of the total
number of identical or very similar units.

2. For lower-level components of equipment, (e.g., unit heaters, sensors, controllers), the CA shall
observe a sampling of the pre-functional and start-up procedures. The sampling procedures are
identified in the commissioning plan.

3. The Subs and vendors shall execute startup and provide the CA with a signed and dated copy of
the completed start-up and pre-functional tests and checklists for 100% of all commissioned
equipment.

C. Deficiencies, Non-Conformance and Approval in Checklists and Startup.
1. The Subs shall clearly list any outstanding items of the initial start-up and pre-functional procedures

that were not completed successfully, at the bottom of the procedures form or on an attached
sheet. The procedures form and any outstanding deficiencies are provided to the CA within two
days of test completion.

2. The CA reviews the report and submits either a non-compliance report or an approval form to the
A/E. The CA shall work with the Subs and vendors to correct and retest deficiencies or
uncompleted items. The installing Subs or vendors shall correct all areas that are deficient or
incomplete in the checklists and tests in a timely manner, and shall notify the CA as soon as
outstanding items have been corrected and resubmit an updated start-up report and a Statement of
Correction on the original non-compliance report. When satisfactorily completed, the CA
recommends approval of the execution of the checklists and startup of each system.
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3.3 FUNCTIONAL PERFORMANCE TESTING

A. This sub-section applies to all commissioning functional testing for all divisions.

B. The general list of equipment to be commissioned is found in Section 1.10 of this specification

C. Objectives and Scope. The objective of functional performance testing is to demonstrate that each

system is operating according to the documented design intent and Contract Documents. Functional
testing facilitates bringing the systems from a state of substantial completion to full dynamic operation.
Additionally, during the testing process, areas of deficient performance are identified and corrected,
improving the operation and functioning of the systems. In general, each system should be operated
through all modes of operation (seasonal, occupied, unoccupied, warm-up, cool-down, part- and full-load)
where there is a specified system response. Verifying each sequence in the sequences of operation is
required.

D. Development of Test Procedures. Before test procedures are written, the CA shall obtain all requested
documentation and a current list of change orders affecting equipment or systems, including an updated
points list, program code, control sequences and parameters. The CA shall develop specific test
procedures and forms to verify and document proper operation of each piece of equipment and system.
Each Sub or vendor responsible to execute a test shall provide assistance to the CA in developing the
procedures review. Prior to execution, the CA shall provide a copy of the test procedures to the Sub(s)
who shall review the tests for feasibility, safety, equipment and warranty protection. The CA shall review
owner-contracted, factory testing or required owner acceptance tests which the CA is not responsible to
oversee, including documentation format, and shall determine what further testing or format changes may
be required to comply with the Specifications. Redundancy of testing shall be minimized.

E. Coordination and Scheduling. The Subs shall provide sufficient notice to the CA regarding their
completion schedule for the pre-functional checklists and startup of all equipment and systems. The CA
will schedule functional tests through the A/E and affected Subs. The CA shall direct, withess and
document the functional testing of selected equipment and systems. The Subs shall execute the tests.

F. In general, functional testing is conducted after pre-functional testing and startup has been satisfactorily
completed. The control system is sufficiently tested and approved by the CA before it is used for TAB or to
verify performance of other components or systems. The air balancing and water balancing is completed
and debugged before functional testing of air-related or water-related equipment or systems. Testing
proceeds from components to subsystems to systems. When the proper performance of all interacting
individual systems has been achieved, the interface or coordinated responses between systems is
checked.

3.4 DOCUMENTATION, NON-CONFORMANCE AND APPROVAL OF TESTS

A. Documentation. The CA shall withess and document the results of all functional performance tests using
the specific procedural forms developed for that purpose. Prior to testing, these forms are provided to the
CA for review and approval and to the Subs for review. Samples of typical Pre functional and Functional
Check forms are included in this specification to illustrate the typical steps which the contractors will need
to complete to demonstrate compliance.

B. Non-Conformance.

1. The CA will record the results of the functional test on the procedure or test form. All deficiencies
or non-conformance issues shall be noted and reported to the Owner. These results shall be
presented in the Issues log. The issues log will be used throughout the job for documenting issues
and their subsequent correction.

2. Corrections of minor deficiencies identified may be made during the tests at the discretion of the
CA.
3. Every effort will be made to expedite the testing process and minimize unnecessary delays, while

not compromising the integrity of the procedures. However, the CA will not be pressured into
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overlooking deficient work or loosening acceptance criteria to satisfy scheduling or cost issues,
unless there is an overriding reason to do so at the request of the Owner.

4, The CA will await for the contractors to report, in writing, that deficiencies reported in the Issues log
have been corrected. Once the CA receives notification that the deficiencies have been corrected
the CA will back check the issue and verify that the issue has been corrected and will close out the

issue.

5. If the results of the back check are that the issue still exist the item will remain open and the
contractor will be notified of the deficiency.

6. The CA will perform one back check as part of their contract. Subsequent back checks will be

performed and back charged to the responsible contractor. The CA will keep a record of the time
required to perform the additional back checks. The CM will verify the time required by signing the
CA:s field visit time sheet on the day (s) the additional back checks are performed.

C. Approval. The CA notes each satisfactorily demonstrated function on the test form. Formal approval of
the functional test is made later after review by the CA.

35 OPERATION AND MAINTENANCE MANUALS
A. Commissioning Record in O&M Manuals.

1. The CA is responsible to compile, organize and index the following commissioning data by
equipment into labeled, indexed and tabbed, three-ring binders and deliver it to the Owner. Three
copies of the manuals will be provided.

2. The information will also be provided in Digital format as well

3. Final Report Details. The final commissioning report shall include an executive summary, list of
participants and roles, brief building description, overview of commissioning and testing scope and
a general description of testing and verification methods. For each piece of commissioned
equipment, the report should contain the disposition of the commissioning authority regarding the
adequacy of the equipment, documentation and training meeting the contract documents in the
following areas: 1) Equipment meeting the equipment specifications, 2) Equipment installation, 3)
Functional performance and efficiency, 4) Equipment documentation and design intent, and 5)
Operator training. All outstanding non-compliance items shall be specifically listed.
Recommendations for improvement to equipment or operations, future actions, commissioning
process changes, etc. shall also be listed. Each non-compliance issue shall be referenced to the
specific functional test, inspection, trend log, etc. where the deficiency is documented.

3.6 TRAINING OF OWNER PERSONNEL

A. The GC shall be responsible for training coordination and scheduling, and ultimately for ensuring that
training is completed.

B. The CA shall be responsible for approving the content and adequacy and witnessing of the training of
owner personnel for commissioned equipment.

C. Each contractor responsible for training will provide a syllabus for the content of each class to the CA for
approval two weeks prior to the training.
3.7 DEFERRED TESTING
A. Unforeseen Deferred Tests. If any check or test cannot be completed due to the building structure,
required occupancy condition or other deficiency, execution of checklists and functional testing may be

delayed upon approval of the Owner. These tests will be conducted in the same manner as the seasonal
tests as soon as possible.

B. Seasonal Testing. During the warranty period, seasonal testing shall be completed as part of this
contract. The CA shall coordinate this activity. Tests will be executed, documented and deficiencies
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corrected by the appropriate Subs, with facilities staff and the CA witnessing. Any final adjustments to the
0O&M manuals and as-builds due to the testing will be made.

3.8 Sample Test Forms
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Contractor Pre-Functional Commissioning Test Form

Provided by Concord Engineering

for

Facility: Sample Form

Air Handler: Sample Form

Pre-functional checklist items are to be completed as part of startup & initial checkout, preparatory to functional test-
ing.

e This checklist does not take the place of the manufacturer’s recommended checkout and startup procedures or
report.

e Items that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).

e If this form is not used for documenting, one of similar rigor can be used as a replacement but must be approved
by the CA and the Owner or their Representative.

e The General Contractor is responsible for all sections of the checklist and will be responsible to see that the ap-
propriate checklist items by their subcontractors are completed and checked off. This is solely the responsibility
of the General Contractor when they are functioning as a Single Prime. In the event the project is functioning
with Multiple Primes all contractors are required to verify completion by signing and dating in the appropriate sec-
tion.

e The pre-functional test form needs to be submitted to the CA for review prior to functional performance testing.
The CA will not perform pre-functional review of the equipment until the completed pre-functional forms are pro-
vided by the GC or contractors.

e AJE = architect/engineer, All = all contractors, CA = commissioning agent, CC = controls contractor, EC =
electrical contractor, GC = general contractor, MC = mechanical contractor, SC = sheet metal contractor, TAB =
test, adjust and balance contractor.

Approvals: This filled-out checklist has been reviewed. Its completion is approved with the exceptions noted below.

Responsible Contractor Date Owner’s Representative Date

General Contractor shall provide check marks in appropriate locations on form. If an item does not apply the area
shall be marked N/A. Problems, suggestions or recommendations shall be identified with a number and noted in the
comment section at the end of the test form.

1. Requested documentation submitted

EquipmentTag __ Comments

Manufacturer’s cut sheets

Performance data (fan curves, coil data,
etc.)

Installation and startup manual and plan

Sequences and control strategies

e Documentation complete as per contract documents. __ YES NO

2. Model verification
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Equipment Tag —

Manufacturer

Model No.

Cooling Capacity

Refrigerant Type

Starter Model

Voltage/Ph/A

e The equipment installed matches the specifications for given trade.

3. Pre-Functional Checks

YES

NO

Item Checked Y/N Comment #
Equipment Tag —>
General Installation
General appearance good, no apparent damage
Proper vibration isolators installed and adjusted
Factory Insulation not punctured, torn, etc.
Isolation valves and balancing valves installed
Pipe fittings and accessories complete
Pipes not supported on chiller
VFED factory mounted with Circuit Breaker
Two chiller lead/lag controls
Test plugs installed near all control sensors and as per spec
Flow switch installed as required?
Flow meters installed?
Proper refrigerant level?
No refrigerant leakage?
Proper oil types?
Proper oil level?
Purge unit installed, if specified?
Piping type and flow direction labeled on piping?
Equipment labels affixed?
Oil heater installed properly?
Size of over current heater in motor starter correct?
Oil filter clean?
Master control panel for sequence control of heat exchangers, pumps, chillers, tower fans,
etc.?
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Item Checked Y/N Comment #

Equipment Tag —>

Electrical and Controls

Power wiring installed properly?

All electrical components grounded properly?

Control wiring and control system hooked up?

Sensors calibrated (see calibration section below)?

Control system interlocks hooked up and functional?

Fuses sizes correct as per mfg submittals?

All control devices, pneumatic tubing and wiring complete?

Safeties installed and safe operating ranges for this equipment provided to the commissioning
agent?

Chilled water piping and pumps pre-functional checklists completed?

e The checklist items of Part 4 are all successfully completed for given trade. ___ YES NO

Comments:

Contractor Functional Commissioning Test Form

Provided by Concord Engineering

for

Facility: Sample Form

Air Handling Unit: Sample Form

Pre-functional checklist items are to be completed as part of startup & initial checkout, preparatory to functional test-
ing.

e This checklist does not take the place of the manufacturer’s recommended checkout and startup procedures or
report.

e Items that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).

e If this form is not used for documenting, one of similar rigor can be used as a replacement but must be approved
by the CA and the Owner or their Representative.

e The General Contractor is responsible for all sections of the checklist and will be responsible to see that the ap-
propriate checklist items by their subcontractors are completed and checked off. This is solely the responsibility
of the General Contractor when they are functioning as a Single Prime. In the event the project is functioning
with Multiple Primes all contractors are required to verify completion by signing and dating in the appropriate sec-
tion.

e The pre-functional test form needs to be submitted to the CA for review prior to functional performance testing.
The CA will not perform pre-functional review of the equipment until the completed pre-functional forms are pro-
vided by the GC or contractors.
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e AJE = architect/engineer, All = all contractors, CA = commissioning agent, CC = controls contractor, EC =
electrical contractor, GC = general contractor, MC = mechanical contractor, SC = sheet metal contractor, TAB =
test, adjust and balance contractor.

Approvals: This filled-out checklist has been reviewed. Its completion is approved with the exceptions noted below.

Responsible Contractor Date Owner’s Representative Date

General Contractor shall provide check marks in appropriate locations on form. If an item does not apply the area
shall be marked N/A. Problems, suggestions or recommendations shall be identified with a number and noted in the
comment section at the end of the test form.

1. Requested documentation submitted

Equipment Tag — > Comments

Training documentation

Final TAB report

Startup report

O&M Manuals

e Documentation complete as per contract documents. YES NO

2. Model verification

Equipment Tag —

Manufacturer

Model No.

Cooling

Capacity

Heating

Capacity

S Fan

Capacity/HP

R/E Fan
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VED

e The equipment installed matches the specifications for given trade. __ YES

3. Functional Checks

October 04, 2013
Construction Documents

Item Checked Y/N Comment #
Equipment Tag —>
Supply fan rotation correct
Return / exhaust fan rotation correct
No unusual noise or vibration in supply and exhaust fans
Condenser fan rotation correct (air cooled)
Condenser fan acceptable noise and vibration (air cooled)
Measure line to line voltage imbalance for 1/3 of the compressors:
Compressor 1 Phase: (%Imbalance =100 x (avg. - lowest) / avg.)
Record in cell, all three phase voltages. Imbalance less than 2%?
Compressor 2 Phase: (%Imbalance =100 x (avg. - lowest) / avg.)
Record in cell, all three phase voltages. Imbalance less than 2%?
Record full load running amps for each compressor. rated FL amps x srve
factor = (Max amps). Running less than max?
Record full load running amps for each condenser fan. rated FL amps x srve
factor = (Max amps). Running less than max?
Fans > 5 hp Phase Checks:
(% imbalance = 100 x (avg. - lowest) / avg.)
List fan & record all 3 voltages in cell. Imbalance less than 2%?
Record full load running amps for each fan. rated FL amps x srvc factor =
(Max amps). Running less than max?
Inlet vanes aligned in housing, actuator spanned, modulate smoothly and proportional to
input signal and EMS readout.
All dampers (OSA, RA, EA, etc.) stroke fully without binding and spans calibrated and BAS
reading site verified (follow procedure in Calibration and Leak-by Test Procedures). List
dampers checked:
Valves stroke fully and easily and spanning is calibrated (follow procedure in Calibration and
Leak-by Test Procedures). List each actuated valve here when spanned:
Valves verified to not be leaking through coils when closed at normal operating pressure
(follow procedure in Calibration and Leak-by Test Procedures).
The HOA switch properly activates and deactivates the unit
Safeties installed and safe operating ranges for this equipment provided to the commission-
ing agent
Specified sequences of operation and operating schedules have been implemented with all
variations documented
Specified point-to-point checks have been completed and documentation record submitted
for this system
Startup report completed with this checklist attached
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e The checklist items of Part 3 are all successfully completed for given trade...........cccccoenineeee. ___YES __NO
Comments:

1.

2.

3.

4,

END OF SECTION 01810
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SECTION 01830— COMMISSIONING: OPERATIONS & MAINTENANCE DATA

PART 1 - GENERAL

11 RELATED DIVISIONS/SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

B. 01010 Summary
C. 01770 Close-out Procedures
D. 15000 Mechanical

E. 16000 Electrical

F. 01810 General Commissioning Requirements
G. 01830 Commissioning: Demonstration & Training
1.2 SUMMARY
A. This Specification Section addresses the administrative and procedural requirements for preparing

operation and maintenance manuals and information for this project and the associated installed systems.

B. This Specification Section is not to be construed as superseding previously outlined directives in Divisions
1, 15 and 16. Rather, this Section outlines additional requirements to be performed.

C. The Systems Operation and Maintenance Manual will be prepared under this contract for the following
systems, in accordance with the requirements and procedures as documented in this Specification.

D. The General Contractor will be responsible for compiling and preparing all documentation as outlined
above. All subcontractors are responsible for providing the necessary documentation to the GC in a timely
manner. The GC will prepare and submit three (3) copies of the final Systems Operation and Maintenance
Manual to the GC/CM. The GC/CM will furnish one copy of the Operation and Maintenance Manual to the
CxA for review.

E. The CxA will review all O&M material to ensure contract compliance and to meet all commissioning
objectives.
1.3 SUBMITTAL/DOCUMENTATION FORMAT
A. This section is not to be construed as superseding Section 01780 requirements regarding preparation of

O&M data submittals. Rather, the following requirements are to be performed IN ADDITION to the
requirements as outlined in Sections 01780.

B. Binders
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1. Final documents produced under this specification section shall be submitted in vinyl three ring
binders with pockets on the spine and front of the binder for placement of printed material with
volume title and content information.

2. Refer to Section 01780 for other requirements.
C. Index Tabs

1. Provide machine printed dividers with integrated tabs. Dividers and tabs shall have a mylar overlay
for reinforcing and protection.

2. Index dividers shall be letter size heavy weight paper with %" tab extensions with printed text on
both sides of the tab.

3. System Operation and Maintenance Manual Tabs
a. Provide a full tab for each system or section
b. Provide % cut tabs for each subsystem as follows:

1) System Description

2) System Operations

3) System Maintenance

4) System Repair

5) Equipment Nameplate Data
6) Warranty Data

7) Equipment Invoice

8) Spare Parts Listing

D. Printed Documents
1. Printed documents shall be produced on 8%"X11” for text and up to 11"X17” for drawings and
diagrams.
2. Printed text documents shall be double sided within sections.
3. Documents shall be bound along the left side of the document using the 11” edge.
4 Refer to Section 01780 for other requirements.
E. Electronic Documents
1. All files used in the production of the operation and maintenance documentation shall be provided
in their native file format.
2. In addition the documentation shall be provided in a web browser compatible format such as
HTML, PDF, or browser supported graphical formats.
3. The contractor shall provide browser navigation links within the browser compatible files connecting
the documents to each other and central index pages.
4. Files shall be submitted on CD-R or DVD discs with appropriate links between documents.
14 COORDINATION

A. The preparation of the Systems Operation & Maintenance Manual (SOMM) shall be coordinated with the
Training requirements specified under Section 01780.

B. Only approved submittals are to be referenced in the SOMM, refer to Section 01300 Submittals of the

specifications for more details on Submittal Procedures.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1 SYSTEM OPERATION AND MAINTENANCE MANUAL (SOMM)
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Operations and Maintenance data is to be assembled and organized into the Systems Operation and
Maintenance Manual (SOMM). The SOMM is to be organized in the following format:

A. Section | — Systems Information

1. System Description — Provide a detailed discussion of the system composition and operation.
Include principles and theories necessary for an understanding of the system.

2. System Operations — Provide the following information for the system:
a. Start-Up and Shutdown Procedures — Provide step by step instructions to bring systems
from static to operational configurations and from operating to shutdown status.
b. Normal Operating Instructions — Provide a discussion of normal operation and control of the

system. Address operating norms and parameters with expected values for each
component of the system.

C. Emergency Operating Instructions - Provide emergency operating procedures in the event
of equipment malfunctions. Provide shutdown instructions for fires, explosions, spills, or
other contingencies.

d. System Flow Diagrams - Provide a flow diagram indicating system liquid, air (do not include
ductwork) or gas flow during normal operations. Integrate all system components into the
diagram. A compilation of non-integrated, flow diagrams for the individual system
components are not acceptable.

e. Diagrammatic Plans - Provide floor plans indicating the location of equipment and
configuration of the system installation. Include the configuration of associated piping or
wiring. Subordinate structural features to utility features.

f. Environmental Considerations - Provide a listing of the equipment that requires special
operation, reporting, testing, analysis or inspection to comply with federal, state or local
environmental laws. Examples of possible list items include back flow preventer
inspections, underground storage tank testing, hazardous material or waste usage and
storage documentation, and air pollution control devices. Each item in the list will include
requirements for environmental operation, reporting, testing, analysis and inspection as well
as references to respective implementing regulations, statutes, or policies.

g. Field/Shop Test Reports - Provide Field and Shop Test Reports that apply to equipment
associated with the system.
h. Operator Servicing Requirements - Provide instructions for services to be performed by the

operator such as lubrication, adjustments, and inspection.
i Safety Instructions - Provide a list of all personnel hazards and equipment safety
precautions including recommended safeguards.

j- Points/Valve List - Provide a list of all points/valves associated with the system. Show
point/valve type, identification number, function, location and normal operating position or
state.

k. Operating Log - Provide forms, samples, and instructions for keeping necessary operating
records.

B. Section Il — Systems Maintenance and Repair
1. System Maintenance
a. Preventive Maintenance Plan and Schedule - Provide a Preventive Maintenance (PM) plan

using manufacturer's recommendations and sound engineering practice. Provide a check
sheet that details maintenance tasks and associated frequencies. Also provide an annual
schedule indicating when maintenance tasks should be performed such that work is spread
as evenly as possible throughout the year.

b. Preventive Maintenance Procedures - Provide a Task Card for each individual maintenance
task identified on the PM Plan and Schedule. Include detailed PM procedures, safety
instructions and precautions including Lock out/tag out precautions, required skill level,
number of personnel needed, frequency, special tools needed, and parts needed, and
estimated time required to complete the task.

C. Filter Schedule — Provide a filter change out schedule indicating the location, types, grades
and capacities of filters for specific units.
d. Lubrication Schedule - Provide a lubrication schedule indicating types, grades, and

capacities of lubricants for specific temperature ranges and applications.
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e. Preventive Maintenance Log - Provide a tabular form for recording the accomplishment of
PM. Log must record date PM was performed, findings, action taken, parts used, time
required to complete the work, and other data necessary to provide a good historical record
of PM activities.

2. Systems Repair
a. Troubleshooting Guides and Diagnostic Techniques - Provide step- by-step procedures for
diagnosing, isolating and correcting system malfunctions. The procedures shall clearly state
indications or symptoms of trouble; the sequential instructions, including checks and tests to
be performed and conditions to be sought, to determine the cause; and remedial measures
to return the equipment and system to operating condition. Identify special test equipment
required to perform the procedures.

b. Repair Procedures - Provide repair instructions required to restore equipment to proper
operating condition and standards.
C. Removal and Replacement Instructions - Provide or refer to the manufacturer's data for the

instructions for the removal and replacement of equipment components.

C. Section Il — Equipment Nameplate Data
1. Provide a detailed list of the system/equipment nameplate data. This list is to include all applicable
design operating data. This list is to be cross-referenced to the applicable equipment submittal for
accuracy.

D. Section IV -- Warranty Data

1. Provide copies of extended warranties for systems, equipment and components. For each
warranty listed, indicate the applicable specification section, duration, start date, end date, and the
point of contact for warranty fulfillment. Also, list or reference all specific operation and
maintenance procedures that must be performed to keep the warranty valid.

E. Section V -- Equipment Invoice/Information
1. Provide a copy of the equipment invoice/purchase order.
2. Key Names and Contact Information — Provide a listing of all contractors, vendors, and

manufacturers responsible for the development and installation of the subject system. Include
reference information such as order numbers, customer codes, and job numbers. The following will
be provided at a minimum:

Design Professionals of Record

General Contractors

Sub-Contractors

Material Suppliers

Equipment Vendors

Equipment Manufacturer

~ooo0oTp

F. Section VI—Spare Parts Listing

1. Provide a list of maintenance and repair supplies (for example, spare parts, fuels, lubricants)
required to ensure continues operation without unreasonable delays. Identify and list parts and
supplies that have long purchase lead times.

END OF SECTION 01820
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SECTION 1830 — COMMISSIONING: DEMONSTRATION & TRAINING

PART 1 - GENERAL

11

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections apply to this Section.

SUMMARY

This specification Section is not to be construed as superseding previously outlined directives in Division 1
and Division 15. Rather, this Section outlines additional requirements to be performed.

This Section includes administrative and procedural requirements for providing site specific instruction to
Owner's personnel, including the following:

1. Instruction for the following groups of Owner’s personnel
a. Building Operators
b. Maintenance Support Staff
2. Demonstration of equipment operation and maintenance based on the manuals prepared under

Section 01770 — Close-Out Procedures.
3. Videotaping to be performed by others.
DEFINITIONS
Qualified Instructor — person or persons knowledgeable in the education of technical personnel.
Training Module — a period of instruction with a specific objective and subject matter.

Training Plan — a written document prepared by the contractor (or designated representative) defining
training module curriculum, instructors, and proposed training schedule and locations.

Training Materials — a complete package of materials to support the instruction of personnel, including
written course materials, tests, and presentations.

CxA—Commissioning Authority

SUBMITTALS

Preliminary Submittal

1. Training Plan Outline and Format
2. Planned Training Materials
3. Training Schedule Format with Tentative Dates

Pre-Training Submittal
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1. Final Training Plan
2. Approved Training Schedule
3. Sample Training Materials
4, Approved Training Schedule

C. Training Close-Out Submittal

1. Training Materials
2. Completed Attendance Record Sheets
3. Completed Evaluation Forms
15 ROLES & RESPONSIBILITIES
A. General Contractor (GC) — will coordinate the development and planning of the project’s training program.
GC is ultimately responsible for the execution of this section and covering any gaps not addressed by any

subcontractors.

B. Installation Subcontractor — for systems and equipment under their scope of work, the installer is
responsible for development and execution of training and coordination of manufacturer support.

C. Manufacturer — when a vendor or manufacturer has a prepared instruction service or presentation, it may
be used to supplement provided training.

D. Maintenance Staff — will prepare for training sessions by reviewing material provided prior to the session,
and attend their scheduled training as listed in the Approved Training Schedule.

E. CxA—On commissioned projects, it is the responsibility of the CxA to assure that training is carried out to

the Owner’s satisfaction and includes all pieces of mechanical and electrical equipment.
1.6 SYSTEMS & EQUIPMENT COVERED

A. HVAC Systems
1. Heating Equipment
2. Cooling Equipment
3. Air Distribution
4. Ventilation Equipment

5. HVAC Controls / Building BMS

1.7 TRAINING MODULES
A. Facility Occupant Module

1. Provide an overview of the facility and its systems with the goal of educating the occupants of the
facility on its features and controls.
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2. Demonstrate adjustments users can make, and what impact the adjustments will have on the
facility.

3. Instruct users on how to report problems and request service from the Owner’s personnel.

4, Prepare a quick reference card to distribute to trainees, highlighting the items covered in this
module.

B. System Training

1. The following topics will be covered for the maintenance staff:
a. Basis of Design, Operational Requirements
1) System Documentation
2) Manufacturer's Manuals

3) As Built Drawings
4) Site Specific Manuals

Emergency Operations
Normal Operations

System Adjustments
Troubleshooting
Maintenance
Repairs

se~ooooT

Identification and Reporting of Problems

2. System Training will consist of classroom training, followed by hands on demonstration in the

facility on the equipment being covered.

PART 2 - PRODUCTS

2.1 TRAINING MATERIAL PACKAGING

A. Training Close-Out Submittal shall have printed materials bound and media in an approved storage case.

1. Binders:
a. Sizesup to 1”
1) Slant Ring Type
b. Sizes up to 3"

1) Swing Hinge Type
2) Telescoping Post Type

B. Video Footage:

1. To be completed by others.

PART 3 - EXECUTION

3.1 PREPARATION

COMMISSIONING: DEMONSTRATION & TRAINING
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A. Preliminary Submittal
1. Within ninety (90) days of Notice to Proceed (NTP), submit the preliminary training submittal to the

CxA consisting of the following:

Training Plan Outline

Planned Training Materials

Training Schedule Format with Tentative Dates
Attendance Record Sheet

coop

B. Pre-Training Submittal

1. Forty-five (45) Days prior to first scheduled training session, submit the Pre-Training Submittal to
the CxA consisting of the following:

a. Final Training Plan
b. Sample Training Materials
C. Approved Training Schedule

C. Delivery of Training Material to Trainees

1. Thirty (30) Days prior to first scheduled training session, provide to the owner copies of training
materials. Provide one complete copy for each person scheduled to attend the corresponding
session and one copy to the CxA.

D. Training Location and Equipment Coordination
1. GC to coordinate locations for training sessions and availability of required support services
(power, HVAC, etc)
3.2 INSTRUCTION

A. Operator Training Module

1. Conduct training session to allow appropriate building operators to attend one 30-60 minute training
session.
2. Maintain a record of those individuals that attend the training session and forward a copy to the

CxA at the completion of the session.
B. Maintenance Staff Training Module

1. Conduct enough training sessions to allow owner’s facility staff to attend one classroom training
session and one field training session.

2. For each major system and subsystem specified in Section 1.10, conduct a classroom training
session of suitable length to address all system components. In addition, provide separate field
training sessions to instruct trainees on all system features and components.

3. The number of attendees at these sessions will be kept below ten (10) for classroom instruction
and below four (4) for field instruction.

4. Following the field instruction, evaluation forms will be completed to check retention of the
information. Evaluation forms will not have trainee names on them. Forward copies to the CxA.
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3.3 TRAINING CLOSE OUT

A. Provide updated training plan and schedule with the close out submittal.

B. Provide all training materials formatted and packaged in accordance with these specifications.

C. Present program overview to Owner and Project Team highlighting successes and lessons learned.

END OF SECTION 01830

COMMISSIONING: DEMONSTRATION & TRAINING 01830-5






Delaware State University October 04, 2013
Optical Science Center for Applied Research Construction Documents

SECTION 01850 - SUSTAINABLE DESIGN REQUIREMENTS - LEED FOR NEW CONSTRUCTION AND
MAJOR RENOVATIONS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes general requirements and procedures for compliance with certain USGBC LEED
prerequisites and credits needed for Project to obtain LEED [Silver] [Gold] [Platinum] certification
based on USGBC's "LEED 2009 for New Construction & Major Renovations."

1. Other LEED prerequisites and credits needed to obtain LEED certification depend on product
selections and may not be specifically identified as LEED requirements. Compliance with
requirements needed to obtain LEED prerequisites and credits may be used as one criterion to
evaluate substitution requests and comparable product requests.

2. Additional LEED prerequisites and credits needed to obtain the indicated LEED
certification depend on Architect's design and other aspects of Project that are not part of the Work
of the Contract.

3. A copy of the LEED Project checklist is attached at the end of this Section for information only.

4, Specific requirements for LEED are included in greater detail in other Sections.

13 DEFINITIONS

A. Chain-of-Custody Certificates: Certificates signed by manufacturers certifying that wood used to make
products was obtained from forests certified by an FSC-accredited certification body to comply with FSC
STD-01-001, "FSC Principles and Criteria for Forest Stewardship.” Certificates shall include evidence that
manufacturer is certified for chain of custody by an FSC-accredited certification body.

B. Regional Materials: Materials that have been extracted, harvested, or recovered, as well as
manufactured within 500 miles of Project site. If only a fraction of a product or material is
extracted/harvested/recovered and manufactured locally, then only that percentage (by weight) shall
contribute to the regional value.

C. Recycled Content: The recycled content value of a material assembly shall be determined by weight.
The recycled fraction of the assembly is then multiplied by the cost of assembly to determine the recycled
content value.

1. "Post-consumer" material is defined as waste material generated by households or by
commercial, industrial, and institutional facilities in their role as end users of the product, which
can no longer be used for its intended purpose.

2. "Pre-consumer” material is defined as material diverted from the waste stream during the
manufacturing process. Excluded is reutilization of materials such as rework, regrind, or scrap
generated in a process and capable of being reclaimed within the same process that generated it.

14 ADMINISTRATIVE REQUIREMENTS

A. Respond to questions and requests from Architect and the USGBC regarding LEED credits that are the
responsibility of the Contractor, that depend on product selection or product qualities, or that depend on
Contractor's procedures until the USGBC has made its determination on the project's LEED certification
application. Document responses as informational submittals.

15 ACTION SUBMITTALS
A General: Submit additional LEED submittals required by other Specification Sections.
B. LEED submittals are in addition to other submittals. If submitted item is identical to that submitted to

SUSTAINABLE DESIGN REQUIREMENTS 01850-1



Delaware State University October 04, 2013
Optical Science Center for Applied Research Construction Documents

comply with other requirements, submit duplicate copies as a separate submittal to verify compliance with
indicated LEED requirements.

C. LEED Documentation Submittals:

10.

11.

1.6

Credit EA5: Product data and wiring diagrams for sensors and data collection system used to
provide continuous metering of building energy-consumption performance over a period of time of
not less than one year of post construction occupancy.

Credit MR 2: Comply with Section 017419 "Construction Waste Management and Disposal.”
Credit MR 4: Product data and -certification letter from product manufacturers indicating
percentages by weight of post-consumer and pre-consumer recycled content for products having
recycled content. Include statement indicating material cost for each product having recycled
content.

Credit MR 5: Product data for regional materials indicating location and distance from Project of
material manufacturer and point of extraction, harvest, or recovery for each raw material. Include
statement indicating cost for each regional material and the fraction by weight that is considered
regional.

Credit MR 7:  Product data and chain-of-custody certificates for products containing certified wood.
Include statement indicating cost for each certified wood product.

Credit IEQ 3.1:

a. Construction indoor-air-quality management plan. b.
Product data for temporary filtration media.

C. Product data for filtration media used during occupancy.

d. Construction Documentation:  Six photographs at three different times during the
construction period, along with a brief description of the SMACNA approach employed,
documenting implementation of the indoor-air-quality management measures, such as
protection of ducts and on-site stored or installed absorptive materials.

Credit IEQ 3.2:

a. Signed statement describing the building air flush-out procedures including the dates
when flush-out was begun and completed and statement that filtration media was
replaced after flush-out.

b. Product data for filtration media used during flush-out and during occupancy.

c. Report from testing and inspecting agency indicating results of indoor-air-quality testing
and documentation showing compliance with indoor-air-quality testing procedures and
requirements.

Credit IEQ 4.1: Product data for adhesives and sealants used inside the weatherproofing system
indicating VOC content of each product used.

Credit IEQ 4.2: Product data for paints and coatings used inside the weatherproofing system
indicating VOC content of each product used.

Credit IEQ 4.3: Product data for all flooring elements installed inside the weatherproofing system
the building interior.

Credit IEQ 4.4: Product data for products containing composite wood or agrifiber products or
wood glues indicating that they do not contain urea-formaldehyde resin.

INFORMATIONAL
SUBMITTALS

A. Qualification Data: For LEED coordinator designated by Contractor to monitor and submit all data required
to fulfill on-line template information required as part of the certification process.

B. Project Materials Cost Data: Provide statement indicating total cost for all permanently installed materials
used for Project. Costs exclude labor, overhead, and profit. Include breakout of costs for the following
categories of items:

P

Furniture.
Plumbing.
Mechanical.
Electrical.
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5. Specialty items such as elevators and equipment.
6. Wood-based construction materials.

C. LEED Action Plans: Provide preliminary submittals within 14 days of date established for
commencement of the Work indicating how the following requirements will be met:

1. Credit MR 2:  Waste management plan complying with Section 017419 "Construction Waste
Management and Disposal."

2. Credit MR 4: List of proposed materials with recycled content. Indicate cost, post- consumer
recycled content, and pre-consumer recycled content for each product having recycled content.

3. Credit MR 5: List of proposed regional materials. Identify each regional material, including its
source, cost, and the fraction by weight that is considered regional.

4. Credit MR 7: List of proposed certified wood products. Indicate each product containing certified
wood, including its source and cost of certified wood products.

5. Credit IEQ 3.1: Construction indoor-air-quality management plan.

D. LEED Progress Reports: Concurrent with each Application for Payment, submit reports comparing actual

construction and purchasing activities with LEED action plans for the following:

1. Credit MR 2: Waste reduction progress reports complying with Section 017419 "Construction Waste
Management and Disposal.”

2. Credit MR 4: Recycled content.

3. Credit MR 5: Regional materials.

4 Credit MR 7: Certified wood products.

1.7 QUALITY ASSURANCE

A LEED Coordinator: Engage an experienced LEED-Accredited Professional to coordinate LEED
requirements. LEED coordinator may also serve as waste management coordinator.

PART 2 - PRODUCTS

21 MATERIALS, GENERAL

A Provide products and procedures necessary to obtain LEED credits required in this Section. Although
other Sections may specify some requirements that contribute to LEED credits, the Contractor shall
determine additional materials and procedures necessary to obtain LEED credits indicated.

2.2 RECYCLED CONTENT OF MATERIALS

A Credit MR 4: Building materials shall have recycled content such that post-consumer recycled content
plus one-half of pre-consumer recycled content for Project constitutes a minimum of 20 percent of cost of
materials used for Project.

1. Cost of post-consumer recycled content plus one-half of pre-consumer recycled content of an item
shall be determined by dividing weight of post-consumer recycled content plus one-half of pre-
consumer recycled content in the item by total weight of the item and multiplying by cost of the
item.

2. Do not include plumbing, mechanical and electrical components, and specialty items such as
elevators and equipment in the calculation.

2.3 REGIONAL MATERIALS
A. Credit MR 5: Not less than 20 percent of building materials (by cost) shall be regional materials.
2.4 CERTIFIED WOOD
A. Credit MR 7: Not less than 50 percent (by cost) of all wood-based materials installed permanently in the

Project shall be produced from wood obtained from forests certified by an FSC-accredited certification
body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship."
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Wood-based materials include, but are not limited to, the following materials when made from
wood, engineered wood products, or wood-based panel products:

a. Rough carpentry.
b. Miscellaneous carpentry.
C. Finish carpentry.
d. Architectural woodwork.
e. Wood paneling.
f. Wood cabinets.
g. Furniture.

25 LOW-EMITTING MATERIALS

A. Credit IEQ 4.1: For field applications that are inside the weatherproofing system, adhesives and sealants

shall comply with the following VOC content limits when calculated according to 40 CFR 59, Subpart D
(EPA Method 24):

1. Wood Glues: 30 g/L.

2. Metal-to-Metal Adhesives: 30 g/L.

3. Adhesives for Porous Materials (Except Wood): 50 g/L.

4. Subfloor Adhesives: 50 g/L.

5. Plastic Foam Adhesives: 50 g/L.

6. Carpet Adhesives: 50 g/L.

7. Carpet Pad Adhesives: 50 g/L.

8. VCT and Asphalt Tile Adhesives: 50 g/L.

9. Cove Base Adhesives: 50 g/L.

10. Gypsum Board and Panel Adhesives: 50 g/L.

11. Rubber Floor Adhesives: 60 g/L.

12. Ceramic Tile Adhesives: 65 g/L.

13. Multipurpose Construction Adhesives: 70 g/L.

14. Fiberglass Adhesives: 80 g/L.

15. Contact Adhesive: 80 g/L.

16. Structural Glazing Adhesives: 100 g/L.

17. Wood Flooring Adhesive: 100 g/L.

18. Structural Wood Member Adhesive: 140 g/L.

19. Single-Ply Roof Membrane Adhesive: 250 g/L.

20. Special-Purpose Contact Adhesive (contact adhesive that is used to bond melamine- covered
board, metal, unsupported vinyl, rubber, or wood veneer 1/16 inch or less in thickness to any
surface): 250 g/L.

21. Top and Trim Adhesive: 250 g/L.

22. Plastic Cement Welding Compounds: 250 g/L.

23. ABS Welding Compounds: 325 g/L.

24. CPVC Welding Compounds: 490 g/L.

25. PVC Welding Compounds: 510 g/L.

26. Adhesive Primer for Plastic: 550 g/L.

27. Sheet-Applied Rubber Lining Adhesive: 850 g/L.

28. Aerosol Adhesive, General-Purpose Mist Spray: 65 percent by weight.

29. Aerosol Adhesive, General-Purpose Web Spray: 55 percent by weight.

30. Special-Purpose Aerosol Adhesive (All Types): 70 percent by weight.

31. Other Adhesives: 250 g/L.

32. Architectural Sealants: 250 g/L.

33. Non-membrane Roof Sealants: 300 g/L.

34. Single-Ply Roof Membrane Sealants: 450 g/L.

35. Other Sealants: 420 g/L.

36. Sealant Primers for Nonporous Substrates: 250 g/L.

37. Sealant Primers for Porous Substrates: 775 g/L.

38. Modified Bituminous Sealant Primers: 500 g/L.

39. Other Sealant Primers: 750 g/L.

B. Credit IEQ 4.2: For field applications that are inside the weatherproofing system, paints and coatings

shall comply with the following VOC content limits when calculated according to 40 CFR 59, Subpart D
(EPA Method 24):
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1. Flat Paints and Coatings: VOC not more than 50 g/L.
2. Non-flat Paints and Coatings: VOC not more than 150 g/L.
3. Dry-Fog Coatings: VOC not more than 400 g/L.
4. Primers, Sealers, and Under-coaters: VOC not more than 200 g/L.
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals: VOC not more than 250 g/L.
6. Zinc-Rich Industrial Maintenance Primers: VOC not more than 340 g/L.
7. Pretreatment Wash Primers: VOC not more than 420 g/L.
8. Clear Wood Finishes, Varnishes: VOC not more than 350 g/L.
9. Clear Wood Finishes, Lacquers: VOC not more than 550 g/L.

10. Floor Coatings: VOC not more than 100 g/L.

11. Shellacs, Clear: VOC not more than 730 g/L.

12. Shellacs, Pigmented: VOC not more than 550 g/L.
13. Stains: VOC not more than 250 g/L.

C. Credit IEQ 4.4: Composite wood, agrifiber products, and adhesives shall not contain urea-
formaldehyde resin.

PART 3 - EXECUTION

3.1 MEASUREMENT AND VERIFICATION

A. Credit EA 5: Implement measurement and verification plan consistent with [Option B: Energy
Conservation Measure Isolation] [Option D: Calibrated Simulation, Savings Estimation Method 2] in the
EVO's "International Performance Measurement and Verification Protocol (IPMVP), Volume 1ll: Concepts
and Options for Determining Energy Savings in New Construction,” and as further defined by the
following:

B. Install metering equipment to measure energy usage. Monitor, record, and trend log measurements.
C. Evaluate energy performance and efficiency by comparing actual to predicted performance.

D. Measurement and verification period shall cover at least one year of post construction occupancy.

3.2 CONSTRUCTION WASTE MANAGEMENT

A Credit MR 2: Comply with Section 01720 "Construction Waste Management and Disposal."
3.3 CONSTRUCTION INDOOR-AIR-QUALITY

MANAGEMENT A.  Credit IEQ 3.2:

1. After construction ends, prior to occupancy and with all interior finishes installed, perform a building
flush-out by supplying a total volume of 14000 cu. ft. of outdoor air per sq. ft. of floor area while
maintaining an internal temperature of at least 60 degree F and a relative humidity no higher
than 60 percent.

2. Air-Quality Testing:

a. Conduct baseline indoor-air-quality testing, after construction ends and prior to
occupancy, using testing protocols consistent with the EPA's "Compendium of Methods for
the Determination of Air Pollutants in Indoor Air," and as additionally detailed in the
USGBC's "Green Building Design and Construction Reference Guide."

b. Demonstrate that the contaminant maximum concentrations listed below are not
exceeded:

1) Formaldehyde: 27 ppb.

2) Particulates (PM10): 50 micrograms/cu. m.

3) Total Volatile Organic Compounds (TVOC): 500 micrograms/cu. m.

4) 4-Phenylcyclohexene (4-PH): 6.5 micrograms/cu. m.

5) Carbon Monoxide: 9 ppm and no greater than 2 ppm above outdoor levels.
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C. For each sampling point where the maximum concentration limits are exceeded, conduct
additional flush-out with outside air and retest the specific parameter(s) exceeded to
indicate the requirements are achieved. Repeat procedure until all requirements have
been met. When retesting noncomplying building areas take samples from the same
locations as in the first test.

d. Air-sample testing shall be conducted as follows:

1) All measurements shall be conducted prior to occupancy but during normal occupied
hours, and with building ventilation system starting at the normal daily start time
and operated at the minimum outside air flow rate for the occupied mode
throughout the duration of the air testing.

2) Building shall have all interior finishes installed including, but not limited to,
millwork, doors, paint, carpet, and acoustic tiles. Non-fixed furnishings such as
workstations and partitions are encouraged, but not required, to be in place for the
testing.

3) Number of sampling locations varies depending on the size of building and number
of ventilation systems. For each portion of building served by a separate ventilation
system, the number of sampling points shall not be less than one per 25,000 sq. ft.
or for each contiguous floor area, whichever is larger, and shall include areas with
the least ventilation and greatest presumed source strength.

4) Air samples shall be collected between 3 and 6 feet from the floor to represent the
breathing zone of occupants, and over a minimum four-hour period.

END OF SECTION 01820

SUSTAINABLE DESIGN REQUIREMENTS 01850-6



Delaware State University October 04, 2013
Optical Science Center for Applied Research Construction Documents

SECTION 02230 - SITE CLEARING

PART 1 - GENERAL

11

1.2

13

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

Protecting existing trees shrubs plants and grass to remain.

Removing existing trees shrubs plants and grass.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above- and below-grade site improvements.

Disconnecting, capping or sealing, abandoning site utilities in place, removing site utilities.
Temporary erosion and sedimentation control measures.

NogprwhE

Related Sections include the following:

1. Division 1 Section "Temporary Facilities and Controls" for temporary utilities, temporary
construction and support facilities, temporary security and protection facilities.

2. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site grading.

3. Division 2 Sections "Lawns and Grasses and Exterior Plants" for finish grading including preparing
and placing planting soil mixes and testing of topsoil material.

DEFINITIONS

Topsoil: Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay particles;
friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably
free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free of subsoil
and weeds, roots, toxic materials, or other nonsoil materials.

Tree Protection Zone: Area surrounding individual trees or groups of trees to be protected during
construction, and defined by the drip line of individual trees or the perimeter drip line of groups of trees,
unless otherwise indicated.

MATERIAL OWNERSHIP

Except for stripped topsoil or other materials indicated to remain Owner's property, cleared materials shall
become Contractor's property and shall be removed from Project site.

SUBMITTALS

Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, adjoining
construction, and site improvements that might be misconstrued as damage caused by site clearing.
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1.6

A.

PROJECT CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used
facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without
permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

3. Do not proceed with work on adjoining property until directed by Architect.

Salvable Improvements: Carefully remove items indicated to be salvaged and store on Owner's premises
where indicated.

Utility Locator Service: Notify utility locator service for area where Project is located before site clearing.

Do not commence site clearing operations until temporary erosion and sedimentation control measures
are in place.

PART 2 - PRODUCTS

2.1

SOIL MATERIALS

Satisfactory Soil Materials: Requirements for satisfactory soil materials are specified in Division 2 Section
"Earthwork."

1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not available on-
site.

PART 3 - EXECUTION

3.1

3.2

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during construction.
Locate and clearly flag trees and vegetation to remain or to be relocated.

Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to requirements
of authorities having jurisdiction and sediment and erosion control Drawings.

Inspect, repair, and maintain erosion and sedimentation control measures during construction until
permanent vegetation has been established.

Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
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3.3 TREE PROTECTION

A. Erect and maintain temporary fencing around tree protection zones before starting site clearing. Remove
fence when construction is complete.

1. Do not store construction materials, debris, or excavated material within fenced area.
2. Do not permit vehicles, equipment, or foot traffic within fenced area.
3. Maintain fenced area free of weeds and trash.

B. Do not excavate within tree protection zones, unless otherwise indicated.

C. Where excavation for new construction is required within tree protection zones, hand clear and excavate to
minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose roots, and cleanly
cut roots as close to excavation as possible.

1. Cover exposed roots with burlap and water regularly.

2. Temporarily support and protect roots from damage until they are permanently redirected and
covered with soil.

3. Coat cut faces of roots more than 1-1/2 inches in diameter with an emulsified asphalt or other
approved coating formulated for use on damaged plant tissues.

4. Backfill with soil as soon as possible.

D. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in
a manner approved by Architect.

1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of proposed
repairs and to repair damage to trees and shrubs.
2. Replace trees that cannot be repaired and restored to full-growth status, as determined by
Architect.
3.4 UTILITIES
A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
1. Arrange with utility companies to shut off indicated utilities.

B. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted
under the following conditions and then only after arranging to provide temporary utility services according
to requirements indicated:

1. Notify Construction Manager not less than three days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Construction Manager’s written permission.
C. Excavate for and remove underground utilities indicated to be removed.
D. Removal of underground utilities is included in Division 2 Sections covering site utilities.
35 CLEARING AND GRUBBING
A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where
such roots and branches obstruct installation of new construction.

3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 inches below
exposed subgrade.

4. Use only hand methods for grubbing within tree protection zone.
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3.6

3.7

3.8

5. Chip removed tree branches and dispose of off-site.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further
excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and
compact each layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying
subsoil or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including trash, debris, weeds, roots, and other
waste materials.

Stockpile topsoil materials away from edge of excavations without intermixing with subsoil. Grade and
shape stockpiles to drain surface water. Cover to prevent windblown dust.

Limit height of topsoil stockpiles to 72 inches.

Do not stockpile topsoil within tree protection zones.

Dispose of excess topsoil as specified for waste material disposal.
Stockpile surplus topsoil to allow for respreading deeper topsoil.

PR

SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new
construction.

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing
pavement to remain before removing existing pavement. Saw-cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.

DISPOSAL

Disposal: Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste
materials including trash and debris, and legally dispose of them off Owner's property.

1. Separate recyclable materials produced during site clearing from other nonrecyclable materials.
Store or stockpile without intermixing with other materials and transport them to recycling facilities.

END OF SECTION 02230
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SECTION 02240 - DEWATERING

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

Section includes construction dewatering.

Related Sections:

1. Division 1 Sections “Construction Progress Documentation” and “Photographic Documentation” for
recording preexisting conditions and dewatering system progress.

2. Division 1 Section 01505 — Construction Waste Management

3. Division 2 Section "Excavation Support and Protection" for shoring, bracing, and sheet piling of
excavations.

4. Division 2 Section "Earthwork" for excavating, backfilling, site grading, and for site utilities.

5. Division 2 Section "Subdrainage" for permanent foundation wall, underfloor, and footing drainage.

PERFORMANCE REQUIREMENTS

Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain dewatering system
of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, control, remove, and
dispose of ground water and permit excavation and construction to proceed on dry, stable subgrades.

1. Delegated Design: Design dewatering system, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria indicated.
2. Continuously monitor and maintain dewatering operations to ensure erosion control, stability of

excavations and constructed slopes, that excavation does not flood, and that damage to subgrades
and permanent structures is prevented.

3. Prevent surface water from entering excavations by grading, dikes, or other means.

4. Accomplish dewatering without damaging existing buildings, structures, and site improvements
adjacent to excavation.

5. Remove dewatering system when no longer required for construction.

SUBMITTALS

Shop Drawings: For dewatering system. Show arrangement, locations, and details of wells and well
points; locations of risers, headers, filters, pumps, power units, and discharge lines; and means of
discharge, control of sediment, and disposal of water.

1. Include layouts of piezometers and flow-measuring devices for monitoring performance of
dewatering system.
2. Include a written plan for dewatering operations including control procedures to be adopted if

dewatering problems arise.

Delegated-Design Submittal: For dewatering system indicated to comply with performance requirements
and design criteria, including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.
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C. Qualification Data: For qualified installer and professional engineer.

D. Field quality-control reports.

E. Other Informational Submittals:

1. Photographs or Videotape:  Show existing conditions of adjoining construction and site
improvements that might be misconstrued as damage caused by dewatering operations.
15 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer that has specialized in design of dewatering systems
and dewatering work.

B. Regulatory Requirements: Comply with governing EPA notification regulations before beginning
dewatering. Comply with hauling and disposal regulations of authorities having jurisdiction.

C. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 1
Section "Project Management and Coordination."

1. Review methods and procedures related to dewatering including, but not limited to, the following:

a. Inspection and discussion of condition of site to be dewatered including coordination with
temporary erosion control measures and temporary controls and protections.

b. Geotechnical report.

C. Proposed site clearing and excavations.

d. Existing utilities and subsurface conditions.

e. Coordination for interruption, shutoff, capping, and continuation of utility services.

f. Construction schedule. Verify availability of Installer's personnel, equipment, and facilities
needed to make progress and avoid delays.

g. Testing and monitoring of dewatering system.

1.6 PROJECT CONDITIONS

A. Interruption of Existing Utilities: Do not interrupt any utility serving facilities occupied by Owner or others
unless permitted under the following conditions and then only after arranging to provide temporary utility
according to requirements indicated:

1. Notify Construction Manager and owner no fewer than two days in advance of proposed
interruption of utility.

2. Do not proceed with interruption of utility without Construction Manager's and Owner's written
permission.

B. Project-Site Information: A geotechnical report has been prepared for this Project and is available for
information only. The opinions expressed in this report are those of geotechnical engineer and represent
interpretations of subsoil conditions, tests, and results of analyses conducted by geotechnical engineer.
Owner, engineer and architect will not be responsible for interpretations or conclusions drawn from this
data.

1. Make additional test borings and conduct other exploratory operations necessary for dewatering.
2. The geotechnical report is included elsewhere in the Project Manual.
C. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent existing

buildings, structures, and site improvements, establishing exact elevations at fixed points to act as
benchmarks. Clearly identify benchmarks and record existing elevations.
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1. During dewatering, regularly resurvey benchmarks, maintaining an accurate log of surveyed
elevations for comparison with original elevations. Promptly notify Architect if changes in
elevations occur or if cracks, sags, or other damage is evident in adjacent construction.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement,
lateral movement, undermining, washout, and other hazards created by dewatering operations.

1. Prevent surface water and subsurface or ground water from entering excavations, from ponding on
prepared subgrades, and from flooding site and surrounding area.
2. Protect subgrades and foundation soils from softening and damage by rain or water accumulation.
B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other adjacent

occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without
permission from Owner and authorities having jurisdiction. Provide alternate routes around closed
or obstructed traffic ways if required by authorities having jurisdiction.

C. Provide temporary grading to facilitate dewatering and control of surface water.

D. Monitor dewatering systems continuously.

E. Promptly repair damages to adjacent facilities caused by dewatering.

F. Protect and maintain temporary erosion and sedimentation controls, which are specified in Division 1
Section "Temporary Facilities and Controls" and Division 2 Section "Site Clearing" during dewatering
operations.

3.2 INSTALLATION
A. Install dewatering system utilizing wells, well points, or similar methods complete with pump equipment,

standby power and pumps, filter material gradation, valves, appurtenances, water disposal, and surface-
water controls.

1. Space well points or wells at intervals required to provide sufficient dewatering.
2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface.
B. Before excavating below ground-water level, place system into operation to lower water to specified levels.

Operate system continuously until drains, sewers, and structures have been constructed and fill materials
have been placed or until dewatering is no longer required.

C. Provide an adequate system to lower and control ground water to permit excavation, construction of
structures, and placement of fill materials on dry subgrades. Install sufficient dewatering equipment to
drain water-bearing strata above and below bottom of foundations, drains, sewers, and other excavations.

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade softening, and
slope instability.
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3.3

D.

Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, drains,
sewers, and other excavations.

1. Maintain piezometric water level a minimum of 24 inches below surface of excavation.

Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and
portions of work under construction or completed. Dispose of water and sediment in a manner that avoids
inconvenience to others. Provide sumps, sedimentation tanks, and other flow-control devices as required
by authorities having jurisdiction.

Provide standby equipment on site, installed and available for immediate operation, to maintain dewatering
on continuous basis if any part of system becomes inadequate or fails. If dewatering requirements are not
satisfied due to inadequacy or failure of dewatering system, restore damaged structures and foundation
soils at no additional expense to Owner.

1. Remove dewatering system from Project site on completion of dewatering. Plug or fill well holes
with sand or cut off and cap wells a minimum of 36 inches below overlying construction.

Damages: Promptly repair damages to adjacent facilities caused by dewatering operations.

FIELD QUALITY CONTROL

Observation Wells: Provide, take measurements, and maintain at least the minimum number of
observation wells or piezometers indicated; additional observation wells may be required by authorities
having jurisdiction.

1. Observe and record daily elevation of ground water and piezometric water levels in observation
wells.
2. Repair or replace, within 24 hours, observation wells that become inactive, damaged, or destroyed.

In areas where observation wells are not functioning properly, suspend construction activities until
reliable observations can be made. Add or remove water from observation-well risers to
demonstrate that observation wells are functioning properly.

3. Fill observation wells, remove piezometers, and fill holes when dewatering is completed.

Provide continual observation to ensure that subsurface soils are not being removed by the dewatering
operation.

END OF SECTION 02240
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SECTION 02282 - TERMITE CONTROL

PART 1 - GENERAL

11

A.

1.2

13

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes soil treatment for termite control.

SUBMITTALS

General: Submit the following according to Conditions of Contract and Division 1 Specification Sections.
Product data and application instructions.

Certification that products used comply with U.S. Environmental Protection Agency (EPA) regulations for
termiticides.

QUALITY ASSURANCE

In addition to requirements of these specifications, comply with manufacturer's instructions and
recommendations for preparing substrate and application.

Engage a professional pest control operator who is licensed according to regulations of governing
authorities to apply soil treatment solution.

Use only termiticides that bear a federal registration number of the EPA and are approved by local
authorities having jurisdiction.

JOB CONDITIONS

Restrictions: Do not apply soil treatment solution until excavating, filling, and grading operations are
completed, except as otherwise required in construction operations.

To ensure penetration, do not apply soil treatment to frozen or excessively wet soils or during inclement
weather. Comply with handling and application instructions of the soil toxicant manufacturer.

WARRANTY

Warranty: Furnish written warranty, executed by Applicator and Contractor, certifying that applied soil
termiticide treatment will prevent infestation of subterranean termites. If subterranean termite activity is
discovered during warranty period, Contractor will re-treat soil and repair or replace damage caused by
termite infestation.

Warranty Period: 5 years from date of Substantial Completion.
The warranty shall not deprive the Owner of other rights the Owner may have under other provisions of

the Contract Documents and will be in addition to and run concurrent with other warranties made by the
Contractor under requirements of the Contract Documents.

PART 2 - PRODUCTS

2.1

SOIL TREATMENT SOLUTION

TERMITE CONTROL 02282 -1



Delaware State University October 04, 2013
Optical Science Center for Applied Research Construction Documents

A. General: Use an emulsible, concentrated termiticide that dilutes with water, specially formulated to
prevent termites infestation. Fuel oil will not be permitted as a diluent. Provide a solution consisting of
one of following.

B. Available Products: Subject to compliance with requirements, products that may be incorporated in the
Work include, but are not limited to, the following:

1. Termidor, BASF
2. Premise, Bayer Environmental
C. Dilute with water to concentration level recommended by manufacturer.
D. Other solutions may be used as recommended by Applicator if approved for intended application by local

authorities having jurisdiction. Use only soil treatment solutions that are not harmful to plants.
PART 3 - EXECUTION
3.1 APPLICATION

A. Surface Preparation: Remove foreign matter that could decrease treatment effectiveness on areas to be
treated. Loosen, rake, and level soil to be treated, except previously compacted areas under slabs and
foundations. Toxicants may be applied before placing compacted fill under slabs if recommended by
toxicant manufacturer.

B. Application Rates: Apply soil treatment solution as follows:

1. Under slab-on-grade structures, treat soil before concrete slabs are placed, using the following
application rates:

a. Apply 4 gallons of chemical solution per 10 linear feet (5.1 L of chemical solution per meter)
to soil in critical areas under slab, including entire inside perimeter of foundation walls,
along both sides of interior partition walls, around plumbing pipes and electric conduit
penetrating slab, and around interior column footers.

b. Apply 1 gallon of chemical solution per 10 sq. ft. (4.1 L of chemical solution per sq. m) as
an overall treatment under slab and attached slab areas where fill is soil or unwashed
gravel. Apply 1-1/2 gallon of chemical solution per 10 sq. ft. (6.1 L of chemical solution per
sq. m) to areas where fill is washed gravel or other coarse absorbent material.

2. At foundations or grade beams, treat voids at rate of 2 gallons per 10 linear feet 2.6 L per meter,
poured directly into the hollow spaces.
3. At expansion joints, control joints, and areas where slabs will be penetrated, apply at rate of 4

gallons per 10 linear feet (5.1 L per linear m) of penetration.

C. Post signs in areas of application to warn workers that soil termiticide treatment has been applied.
Remove signs after areas are covered by other construction.

D. Reapply soil treatment solution to areas disturbed by subsequent excavation, landscape grading, or other

construction activities following application.

END OF SECTION 02282
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SECTION 02300 - BUILDING EARTHWORK

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Preparing subgrades for slabs-on-grade.
2. Excavating and backfilling for buildings and structures.
3 Drainage course for slabs-on-grade.
B. Related Sections include the following:
1. Appendix 1: Geotechnical Evaluation, by Duffield Associates, dated October 17, 2012.
2. Division 1 Section "Unit Prices" for authorized additional excavation provisions.
3 Division 1 Section "Construction Progress Documentation” for recording pre-excavation
and earthwork progress.
4, Division 1 Section "Temporary Facilities and Controls" for temporary controls, utilities, and
support facilities.
5. Division 2 Section "Excavation Support and Protection" for shoring, bracing, and sheet
piling of excavations.
6. Divisions 2, 15, and 16 Sections for installing underground mechanical and electrical

13 UNIT PRICES

utilities and buried mechanical and electrical structures.

A. Unit prices for earthwork are included in Division 1 Section "Unit Prices."

B. Quantity allowances for earthwork are included in Division 1 Section "Allowances."

1.4 DEFINITIONS

A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
B. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
C. Drainage Course: Course supporting the slab-on-grade that also minimizes upward capillary flow

of pore water.

D. Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Architect. Authorized additional excavation
and replacement material will be paid for according to Contract provisions for unit prices
and changes in the Work.

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Architect. Unauthorized excavation, as well as
remedial work directed by Architect, shall be without additional compensation.

E. Fill: Soil materials used to raise existing grades.
BUILDING EARTHWORK 02300 -1
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F.

Structures: Buildings, footings, foundations, slabs, tanks, mechanical and electrical
appurtenances, or other man-made stationary features constructed above or below the ground
surface.

15 SUBMITTALS

A.

Product Data: For the following:

1. Each type of plastic warning tape.
2. Geotextile.
3. Controlled low-strength material, including design mixture.

Samples: 12-by-12-inch Sample of subdrainage and separation geotextile.

Material Test Reports: From a qualified testing agency indicating and interpreting test results for
compliance of the following with requirements indicated:

1. Classification according to ASTM D 2487 of each on-site and borrow soil material
proposed for fill and backfill.
2. Laboratory compaction curve according to ASTM D 1557 for each on-site and borrow soil

material proposed for fill and backfill.

Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction and
site improvements, including finish surfaces, that might be misconstrued as damage caused by
earthwork operations. Submit before earthwork begins.

1.6 QUALITY ASSURANCE

A.

Geotechnical Testing Agency Qualifications: An independent testing agency qualified according to
ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to
ASTM D 3740 and ASTM E 548.

Pre-excavation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."

1.7 PROJECT CONDITIONS

A.

Demolish and completely remove from site existing underground utilities indicated to be removed.
Coordinate with utility companies to shut off services if lines are active.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A.

General: Provide borrow soil materials when sufficient satisfactory soil materials are not available
from excavations.

Satisfactory Soils: ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM
AASHTO M 145 Soil Classification Groups A-1, A-2-4, A-2-5, and A-3, or a combination of these
groups; free of rock or gravel larger than 8 inches in any dimension, debris, waste, frozen
materials, vegetation, and other deleterious matter. ML, SC or CL when approved by Geotechnical
Engineer.

Unsatisfactory Soils: Soil Classification Groups [GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487] [A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to AASHTO M 145], or
a combination of these groups. ML, SC or CL may be deemed satisfactory for building pad when
approved by geotechnical engineer.

BUILDING EARTHWORK 02300 - 2
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1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

D. Engineered Fill: Naturally or artificially graded mixture of natural or crushed sand, or sand and
gravel (soil aggregates), ASTM D 1241, Type 1-D, with 100% passing a 1-inch (25.0 mm) sieve
and less than 25% passing a No. 200 (0.075 mm) sieve, or as recommended by Geotechnical
Engineer.

E. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch
sieve and 0 to 5 percent passing a No. 8 sieve.

F. Sand: ASTM C 33; fine aggregate, natural, or manufactured sand.
2.2 GEOTEXTILES

A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than
50 percent; complying with AASHTO M 288 and the following, measured per test methods
referenced:

Survivability: Class 2; AASHTO M 288.

Grab Tensile Strength: 157 Ibf; ASTM D 4632.

Sewn Seam Strength: 142 Ibf;, ASTM D 4632.

Tear Strength: 56 Ibf; ASTM D 4533.

Puncture Strength: 56 Ibf ; ASTM D 4833.

Apparent Opening Size: No. 70 sieve, maximum; ASTM D 4751.
Permittivity: 0.1 per second, minimum; ASTM D 4491.

UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

©ONOTOR~WNE

B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made
from polyolefins or polyesters; with elongation less than 50 percent; complying with
AASHTO M 288 and the following, measured per test methods referenced:

Survivability: Class 2; AASHTO M 288.

Grab Tensile Strength: 247 Ibf; ASTM D 4632.

Sewn Seam Strength: 222 Ibf ; ASTM D 4632.

Tear Strength: 90 Ibf; ASTM D 4533.

Puncture Strength: 90 Ibf; ASTM D 4833.

Apparent Opening Size: No. 60 sieve, maximum; ASTM D 4751.
Permittivity: 0.02 per second, minimum; ASTM D 4491.

UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

N~

2.3 CONTROLLED LOW-STRENGTH MATERIAL

A. Controlled Low-Strength Material: Low-density, self-compacting, flowable concrete material as
follows:
1. Portland Cement: ASTM C 150, Type I.
2. Fly Ash: ASTM C 618, Class C or F.
3. Normal-Weight Aggregate: ASTM C 33, 3/8-inch nominal maximum aggregate size.
4. Foaming Agent: ASTM C 869.
5. Water: ASTM C 94/C 94M.
6. Air-Entraining Admixture: ASTM C 260.

B. Produce low-density, controlled low-strength material with the following physical properties:
1. As-Cast Unit Weight: 36 to 42 Ib/cu. ft. at point of placement, when tested according to

ASTM C 138/ C 138M.
2. Compressive Strength: 140 psi, when tested according to ASTM C 495.
BUILDING EARTHWORK 02300 - 3
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C.

Produce conventional-weight, controlled low-strength material with 140-psi compressive strength
when tested according to ASTM C 495.

PART 3 - EXECUTION

3.1 PREPARATION
A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earthwork
operations.
B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris,
obstructions, and deleterious materials from ground surface is specified in Division 2 Section "Site

Clearing."

C. Provide protective insulating materials to protect subgrades and foundation soils against freezing
temperatures or frost.

D. See Membrane Waterproofing specifications for base material requirements at vault pit slab.

3.2 DEWATERING

A. Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

B. Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage
ditches.

2. Install a dewatering system, to keep subgrades dry and convey ground water away from
excavations. Maintain until dewatering is no longer required.

3.3 EXPLOSIVES
A. Explosives: Do not use explosives.
3.4 EXCAVATION, GENERAL
A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and
rock, replace with satisfactory soil materials.

2. Remove obstructions to lines and grades indicated to permit installation of permanent
construction without exceeding the following dimensions:

a. 24 inches outside of concrete forms other than at footings.
b. 12 inches outside of concrete forms at footings.
C. 6 inches outside of minimum required dimensions of concrete cast against grade.
d. Outside dimensions of concrete walls indicated to be cast against obstructions
without forms or exterior waterproofing treatments.
e. 6 inches beneath bottom of concrete slabs on grade.
B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified
as earth and rock. Do not excavate rock until it has been classified and cross sectioned by
BUILDING EARTHWORK 02300 - 4
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3.5

3.6

3.7

3.8

Architect. The Contract Sum will be adjusted for rock excavation according to unit prices included
in the Contract Documents. Changes in the Contract time may be authorized for rock excavation.

1. Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; together with
soil, boulders, and other materials not classified as rock or unauthorized excavation.

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material
not classified as rock excavation is earth excavation.

EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If
applicable, extend excavations a sufficient distance from structures for placing and removing
concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms
to required lines and grades to leave solid base to receive other work.

SUBGRADE INSPECTION
A. Notify Architect when excavations have reached required subgrade.

B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with
compacted backfill or fill material as directed.

C. Proof-roll subgrade below the building slabs with heavy vibratory roller, such as a Dynapac CA-25
or equal, to identify loose or soft pockets and areas of excess yielding. Where the subgrade
consists of the fine-grained cohesive soils, proof-rolling may be done in a static, mode, or a
pneumatic-tired or sheepsfoot roller weighing at least 15 tons (13.6 tonnes) should be used. Do
not proof-roll wet or saturated subgrades. See geotechnical report for site specific subgrade and fill
requirements.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph.

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as
determined by Architect, and replace with compacted backfill or fill as directed.

D. Authorized additional excavation and replacement material will be paid for according to Contract
provisions for unit prices and changes in the Work.

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Architect, without additional compensation.

UNAUTHORIZED EXCAVATION
A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of
concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete

fill, with 28-day compressive strength of 2500 psi, may be used when approved by Architect.

1. Fill unauthorized excavations under other construction or utility pipe as directed by
Architect.

STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

BUILDING EARTHWORK 02300 - 5
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1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

3.9 BACKFILL
A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

Noasrwd

B. Place backfill on subgrades free of mud, frost, snow, or ice.
3.10 UTILITY TRENCH BACKFILL
A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Backfill trenches excavated under footings and slabs and within 18 inches of bottom of footings
with satisfactory soil; fill with concrete to elevation of bottom of footings. Concrete is specified in
Division 3 Section "Cast-in-Place Concrete.

C. Backfill voids with satisfactory soil while installing and removing shoring and bracing.
D. Place and compact final backfill of satisfactory soil to final subgrade elevation.
E. Controlled Low-Strength Material: Place final backfill of controlled low-strength material to final

subgrade elevation.

F. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below
subgrade under slabs.

3.11 SOIL FILL

A. Bench sloped surfaces steeper than 1 vertical to 2.5 horizontal so fill material will bond with existing
material. Benches are to be a minimum of 30" horizontal.

B. Place and compact fill material in layers to required elevations as follows:
1. Under steps and ramps, use engineered fill.
2. Under building slabs, use engineered fill.
3. Under footings and foundations, use engineered fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.

3.12 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost
orice.

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry
unit weight.
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3.13

3.14

3.15

3.16

COMPACTION OF SOIL BACKFILLS AND FILLS

A.

Place backfill and fill soil materials in layers not more than 12 inches in loose thickness, to be
determined by the Geotechnical Engineer for material compacted by heavy compaction equipment,
and not more than 4 inches in loose depth for material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 1557:

1. Under building foundations or footings, scarify and recompact top 12 inches of existing
subgrade and each layer of backfill or fill soil material at 95 percent or as recommended
by Geotechnical Engineer to maintain allowable bearing value. Under ground floor slabs,
compact to at least 95%.

SUBSURFACE DRAINAGE

Subdrainage Pipe: Specified in Division 2 Section "Subdrainage."

Subsurface Perimeter Drain: Place subsurface drainage geotextile around perimeter of
subdrainage trench. Place a 6-inch course of filter material on subsurface drainage geotextile to
support subdrainage pipe. Encase subdrainage pipe in a minimum of 12 inches of filter material,
placed in compacted layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping
sides and ends at least 6 inches.

1. Compact each filter material layer to 95 percent of maximum dry unit weight according to
ASTM D 1557 or a minimum of two passes of a plate-type vibratory compactor for floor
slab support.

Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to
within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage backfill
with 1 layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches.

1. Compact each filter material layer to 95 percent of maximum dry unit weight according to
ASTM D 1557 or with a minimum of two passes of a plate-type vibratory compactor.

2. Place and compact impervious fill over drainage backfill in 6-inch-thick compacted layers
to final subgrade.

DRAINAGE COURSE

Place drainage course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-
grade as follows:

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.

2. Place drainage course 6 inches or less in compacted thickness in a single layer.

3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal
thickness, with no compacted layer more than 6 inches thick.

4. Compact each layer of drainage course to required cross sections and thicknesses to the
minimum required densities, as specified in Article 3.13 COMPACTION OF SOIL
BACKFILLS AND FILLS.

FIELD QUALITY CONTROL

A.

Testing Agency: Owner will engage a qualified independent geotechnical engineering testing
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agency to perform field quality-control testing.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earthwork only after test results for previously completed work comply with
requirements.

Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167,
ASTM D 2922, and ASTM D 2937, as applicable. Tests will be performed at the following locations
and frequencies:

1. Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at least 1
test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than
3 tests.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required;
recompact and retest until specified compaction is obtained.

3.17 PROTECTION

A.

Repair and reestablish grades to the specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Geotech engineer;
reshape and recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing, backfill
with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash,
and debris, and legally dispose of it off Owner's property.

B. Disposal: Transport surplus satisfactory soil to designated storage areas on Owner's property.
Stockpile or spread soil as directed by Owner.
1. Remove waste material, including unsatisfactory soil, trash, and debris, and legally

dispose of it off Owner's property.
+ + END OF SECTION + +
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SECTION 02300 - EARTHWORK

PART 1 - GENERAL

11

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

Preparing subgrades for slabs-on-grade walks, pavements, lawns, and grasses.

Excavating and backfilling for buildings and structures.

Drainage course for slabs-on-grade.

Subbase course for concrete walks and pavements.

Subbase and base course for asphalt paving.

Subsurface drainage backfill for walls and trenches.

Excavating and backfilling for utility trenches.

Excavating and backfilling trenches for buried mechanical and electrical utilities and pits for buried
utility structures.
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Related Sections include the following:

1. Division 1 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support
facilities.

2. Division 1 Section 01505 — Construction Waste Management

3. Division 2 Section "Site Clearing" for temporary erosion and sedimentation control measures, site
stripping, grubbing, stripping and stockpiling topsoil.

4. Division 2 Section "Lawns and Grasses" for finish grading, including preparing and placing topsoil
and planting soil for lawns.

5. Division 2 Section "Exterior Plants” for planting bed establishment and tree and shrub pit
excavation and planting.

6. Division 3 Section "Cast-in-Place Concrete" for granular course if placed over vapor retarder and
beneath the slab-on-grade.

7. Divisions 2, 15, and 16 Sections for installing underground mechanical and electrical utilities and

buried mechanical and electrical structures.
DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides
of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Course placed between the subbase course and hot-mix asphalt paving.
Bedding Course: Course placed over the excavated subgrade in a trench before laying pipe.
Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Course supporting the slab-on-grade that also minimizes upward capillary flow of pore
water.

Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions
indicated.

EARTHWORK 02300-1
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1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines
and dimensions as directed by Architect.
2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.
3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and

1.4

15

dimensions without direction by Architect.
Fill: Soil materials used to raise existing grades.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical
appurtenances, or other man-made stationary features constructed above or below the ground surface.

Subbase Course: Course placed between the subgrade and base course for hot-mix asphalt pavement, or
course placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix
asphalt walk.

Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or backfill
immediately below subbase, drainage fill, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground services within
buildings.

SUBMITTALS
Product Data: For the following:

1. Each type of plastic warning tape.

Material Test Reports: From a qualified testing agency indicating and interpreting test results for
compliance of the following with requirements indicated:

1. Classification according to ASTM D 2487 of each on-site proposed for fill and backfill.

2. Laboratory compaction curve according to ASTM D 1557 for and borrow soil material proposed fill
and backfill.

3. If results are unsuitable contact project civil engineer.

PROJECT CONDITIONS

Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in
writing.

1. Notify Architect/Owner not less than two days in advance of proposed utility interruptions if
encountered.

2. Do not proceed with utility interruptions without Architect's/Owner’s written permission if
encountered.

3. Contact utility-locator service for area where Project is located before excavating.

If existing underground are encountered coordinate with utility companies to shut off services if lines are
active.

Surface Conditions: Subsurface soils in investigation have been made at the site. The report and logs of
the test borings and test pits are included in the Appendix of these specifications. Such investigations
have been made for the purposes of design only and neither the Engineers, the Owner, nor the
Geotechnical Engineer guarantee adequacy or accuracy of the data, or that data are representative of all
conditions to be encountered. If soil conditions other than outlined in the report exist, contractor shall
notify the engineer.

Erosion and sediment control, in addition to erosion control specified in Division 1:

1. Standards: Comply with the requirements of the “Standards and Specifications for Soil Erosion and
Sediment Control in Developing Areas” by the U.S.D.A. Soil Conservation Service.
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2. General Erosion: Prevent erosion of earthwork; repair and correct any ditches, gullies or erosion
immediately and upon occurrence.
3. Excavations: Prevent water from flowing into open excavations and toward building walls.
4. Slopes: Cover and stake all slopes steeper than 1 horizontal to 1 vertical.
E. Environmental Conditions:

1. Do not apply soil treatment when temperature is at or below freezing or when ground is frozen or
frost is expected.
2. Do not apply soil treatment when surface water is present.

Existing Conditions: At the time of the award of the contract, perform all work to the grades indicated if
contractor encounters conditions other that shown on the plan contractor shall contact the engineer for
course of action.

1. Protect bench marks, existing structures, fences, sidewalks, paving and curbs from excavating
equipment and vehicular traffic.

Existing Utilities: Locate existing underground utilities in areas of work.

1. Should uncharted, or incorrectly charted, piping or other utilities be encountered during excavation,
consult utility Owner immediately for directions. Cooperate with Owner and utility companies in
keeping respective services and facilities in operation. Repair damaged utilities to satisfaction of
utility Owner.

2. Do not interrupt existing utilities serving facilities occupied and used by others, except when
permitted in writing by utility company. Provide a minimum of 48-hour notices to utility Owners and
receive written notice to proceed before interrupting any utility.

PART 2 - PRODUCTS

2.1

A.

SOIL MATERIALS

General: When sufficient satisfactory on-site soil materials are not available from excavations, contact
engineer for direction.

Satisfactory Soils: ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM, or a
combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste,
frozen materials, vegetation, and other deleterious matter. If soil is found unsatisfactory, contact engineer
on-site.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to
ASTM D 2487, or a combination of these groups. If sail is found unsatisfactory, contact engineer on-site.

1. Unsatisfactory soils also include satisfactory soils not within 2 percent of optimum moisture content
at time of compaction.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more
than 12 percent passing a No. 200 sieve.

Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch sieve and not more
than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more
than 12 percent passing a No. 200 sieve.
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G.

2.2

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and not more than
8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel,
ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and 0 to 5
percent passing a No. 8 sieve.

Sand: ASTM C 33; fine aggregate, natural, or manufactured sand.
ACCESSORIES

Warning Tape: Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and
identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a description of
the utility; colored as follows:

Detectable Warning Tape: The tape shall have a solid aluminum foil core encased between 2 layers of
plastic, manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 5
mils thick, continuously inscribed with a description of the utility:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

Brown: Force main.
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

A.

3.4

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement,
lateral movement, undermining, washout, and other hazards created by earthwork operations.

Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris,
obstructions, and deleterious materials from ground surface is specified in Division 2 Section "Site
Clearing."

Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section "Site
Clearing," during earthwork operations.

DEWATERING

Prevent water from entering excavations, from ponding on prepared subgrades, and from flooding Project
site and surrounding area. Provide localized sumping to prevent water from entering excavations during
construction.

Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in
excavations. Do not use excavated trenches as temporary drainage ditches.

2. Install a localized sumping system to keep subgrades dry.

3. If excessive groundwater is encountered contact engineer for direction.

EXPLOSIVES

Explosives: The use of explosives is not permitted.

EXCAVATION, GENERAL
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3.5

3.6

3.7

A.

Excavation: If materials such as rock, unsuitable soil, materials, or other obstructions are encountered,
contact engineer for direction.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock,
contact engineer.

Shoring and Bracing: Provide materials for shoring and bracing, such as sheet piling, uprights, stringers,
and cross-braces, in good serviceable condition.

1. Establish requirements for trench shoring and bracing to comply with local codes and authorities
having jurisdiction.
2. Maintain shoring and bracing in excavations regardless of time period excavations will be open.

Carry down shoring and bracing as excavation progresses.
EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable,
extend excavations a sufficient distance from structures for placing and removing concrete formwork, for
installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. Excavate by
hand to final grade just before placing concrete reinforcement. Trim bottoms to required lines and
grades to leave solid base to receive other work.

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:
Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch. Do not
disturb bottom of excavations intended as bearing surfaces.

EXCAVATION FOR WALKS AND PAVEMENTS

Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

EXCAVATION FOR UTILITY TRENCHES
Excavate trenches to indicated gradients, lines, depths, and elevations.
1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.
Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit, unless
otherwise indicated.

1. Clearance: 12 inches each side of pipe or conduit.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and
conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits. Remove projecting stones and sharp objects along trench subgrade.

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct
conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed
subgrade.

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support
bottom 90 degrees of pipe circumference. Fill depressions with tamped sand backfill.

3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing

material to allow for bedding course.
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3.8 SUBGRADE INSPECTION

A. Notify the project Geotechnical Engineer employed by the design/builder when excavations have reached
required subgrade.

B. If project Geotechnical Engineer determines that unsatisfactory soil is present, continue excavation and
replace with compacted backfill or fill material as directed.

1. Additional excavation and replacement material will be paid for according to contract provisions for
changes in work.

C. Proof-roll subgrade below the building slabs and pavements (as directed by the on-site Project
Geotechnical Engineer) with heavy pneumatic-tired equipment to identify soft pockets and areas of excess
yielding. Do not proof-roll wet or saturated subgrades.

1. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined
by Project Geotechnical Engineer, and replace with compacted backfill or fill as directed.

D. Authorized additional excavation and replacement material will be paid for according to Contract provisions
for changes in the Work.

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction
activities, as directed by Project Geotechnical Engineer.

3.9 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete
foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day
compressive strength of 2500 psi, may be used when approved by Architect.

1. Fill unauthorized excavations under other construction or utility pipe as directed by Architect.
3.10 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade,
and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining
trees.
3.11 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.

3. Testing and inspecting underground utilities.

4. Removing concrete formwork.

5. Removing trash and debris.

6. Removing temporary shoring and bracing, and sheeting.

7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.12 UTILITY TRENCH BACKFILL
A. Place backfill on subgrades free of mud, frost, snow, or ice.
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B.

3.13

3.14

3.15

Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of
conduits.

Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any dimension.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and
along the full length of utility piping or conduit to avoid damage or displacement of piping or conduit.
Coordinate backfilling with utilities testing.

Backfill voids with satisfactory soil while installing and removing shoring and bracing.
Place and compact final backfill of satisfactory soil to final subgrade elevation.

Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below
subgrade under pavements and slabs.

SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will
bond with existing material.

Place and compact fill material in layers to required elevations as follows:

Under grass and planted areas, use satisfactory soil material.
Under walks and pavements, use satisfactory soil material.
Under steps and ramps, use engineered fill.

Under building slabs, use engineered fill.

Under footings and foundations, use engineered fill.

apwdE

Place soil fills on subgrades free of mud, frost, snow, or ice.
SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to
within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted
by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by

hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly
along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight according to
the modified proctor method (ASTM D 1557):

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of
existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of
backfill or fill soil material at 92 percent.

3. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade and compact
each layer of backfill or fill soil material at 85 percent.

4, For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.
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3.16 GRADING
A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with

3.17

3.18

3.19

compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

Site Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades
to required elevations within the following tolerances:

1. Lawn or Unpaved Areas: Plus or minus 1 inch.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot
straightedge.

SUBBASE AND BASE COURSES
Place subbase and base course on subgrades free of mud, frost, snow, or ice.
On prepared subgrade, place subbase and base course under pavements and walks as follows:

Place base course material over subbase course under hot-mix asphalt pavement.

Shape subbase and base course to required crown elevations and cross-slope grades.

Place subbase and base course 6 inches or less in compacted thickness in a single layer.

Place subbase and base course that exceeds 6 inches in compacted thickness in layers of equal
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.

5. Compact subbase and base course at optimum moisture content to required grades, lines, cross
sections, and thickness to not less than 95 percent of maximum dry unit weight according to
ASTM D 1557.

el N s

Pavement Shoulders: Place shoulders along edges of subbase and base course to prevent lateral
movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact
simultaneously with each subbase and base layer to not less than 95 percent of maximum dry unit weight
according to ASTM D 1557.

DRAINAGE COURSE
Place drainage course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade
as follows:

1. Place drainage course 6 inches or less in compacted thickness in a single layer.

2. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal thickness,
with no compacted layer more than 6 inches thick or less than 3 inches thick.

3. Compact each layer of drainage course to required cross sections and thicknesses to not less than

95 percent of maximum dry unit weight according to ASTM D 698.
FIELD QUALITY CONTROL

Testing Agency: The Construction Manager will engage a qualified independent geotechnical engineering
testing agency to perform field quality control testing.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent
earthwork only after test results for previously completed work complies with requirements.
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C.

3.20

3.21

Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to verify
design-bearing capacities. Subsequent verification and approval of other footing subgrades may be based
on a visual comparison of subgrade with tested subgrade when approved by Architect.

Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167,
ASTM D 2922, and ASTM D 2937, as applicable. Tests will be performed at the following locations and
frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at least
1 test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than 3 tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least 1 test for each 100 feet or less
of wall length, but no fewer than 2 tests.

3. Trench Backfill: At each compacted initial and final backfill layer, at least 1 test for each 150 feet or

less of trench length, but no fewer than 2 tests.
When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction
specified, scarify and moisten or aerate, or remove and replace soil to depth required; recompact and
retest until specified compaction is obtained. Authorized additional excavation and replacement material
will be paid for according to Contract provisions for changes in the Work.
PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of
trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed surfaces
become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations
or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and
recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with
additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and
eliminate evidence of restoration to greatest extent possible.

DISPOSAL OF SURPLUS AND WASTE MATERIALS
Disposal: Remove waste material, including trash, and debris, and legally dispose of it off Owner's

property.

END OF SECTION 02300
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SECTION 02455 - AUGERED PRESSURE GROUTED (APG) PILES
PART 1 - GENERAL
1.01 REQUIREMENTS

A. Furnish all labor, materials, equipment, and tools required to complete the installation of all piles,
and pile as indicated on Contract Documents and as specified herein.

B. Coordination:
1. Review requirements of other trades and coordinate with the Work specified herein.
2. Notify other Contractors in advance of the installation of the Work included herein to

provide them with sufficient time for the installation and coordination of interrelated items
that are included in their contracts and that must be installed in conjunction with the Work
included in this Section.

C. Related Work Specified Elsewhere:

1. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

2. Section 033000 - Cast-in-Place Concrete

3. Section 312000 - Earthwork

1.02 UNIT PRICES
A. General: Refer to Division 1 Section "Unit Prices."

B. Measurement: Using data obtained during pile installation, Architect will calculate measurements
of actual total net effective length of piles installed. Measurements will be based on effective length
of piles in place, from tip elevation to cutoff elevation, with lengths measured to nearest 12 inches.

1. Additional payment for pile lengths in excess of the Contract length, and credit for pile
lengths less than the Contract length, will be calculated at unit prices stated in the
Contract, based on net addition or deduction to total net effective in-place pile length.

2. Unit prices include labor, materials, tools, equipment, and incidentals for furnishing,
installing, cutting off, capping, and extending piles and disposing of spoil.

3. Test piles that become part of permanent foundation system will be considered as an
integral part of the Work.

4, No payment will be made for rejected piles, including piles installed out of tolerance,

defective piles, or piles damaged during excavation or installing.

1.03 QUALITY ASSURANCE

A. Comply with applicable provisions and recommendations of the following, except as otherwise
shown or specified.

1. International Building Code - 2009.
2. ASTM D1143-07 2007, Standard Test Method for Deep Foundations under Axial
Compressive Load.
3. ASTM C939-81, Standard Test Method for Flow of Grout of Preplaced Aggregate
Concrete.
AUGERED PRESSURE GROUTED (APG) PILES 02455 -1
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4.

ASTM C109 Standard Test method for Compressive Strength of Hydraulic Cement Mortars
(using 2-inch cube specimens).

B. Qualifications: Firm which has minimum of 5 years of successful experience in installing and
testing piles similar to units required for this Project. The Pile Contractor superintendent shall be
thoroughly experienced in piling operations of this class of piles and nature.

C. Testing and Inspection Service: Owner will employ a qualified Geotechnical engineering firm with a
Geotechnical Engineer registered in the State of Delaware to perform testing and monitoring
service during pile installation operations.

1.03 SUBMITTAL

A. Submit the following:
1. Piles:
a. Full data on type of pile and pile depth and on other equipment to be utilized, to

achieve an allowable design load capacity of 55 tons. Minimum diameter of pile
to be 16 inches.

A pile layout plan referenced to the structure plans, including a numbering
system to identify each individual pile.

A description and sketch or catalog data of the pile installation rig including but
not limited to: leads, auger, grout pump, and auger motor.

The pile installation procedures.

Pile reinforcing configuration and means and methods and sequencing of
installation including method of centralizing reinforcing cage within the grouted
shatft.

Pile identification plan with grid locations to scale, identifying pile cut-off
elevations.

The proposed grout design mix verified with laboratory strength test results of
trial mixes made with materials of the proposed mix, or verified with test results
from previous projects in which the exact proposed mix was used. Proposed mix
submittal data shall conform to ACI 318, Section 5.3 (field experience or trial
batches). Submit proposed mix and accompanying data at least 15 days prior to
start of work.

Installation Records:

a.

Submit two copies of the installation record of each pile to the Owner not later
than two (2) days after each installation is completed. Include the project name,
date, weather conditions, pile number, name of contractors, pile location and pile
capacity, volume of grout injection, pile dimensions, tip elevation, elevation of
butt, ground elevation, pile deviation, and any unusual occurrences during pile
installation.

Submit As-built Drawings showing exact location of each pile as installed
including cut-off elevations, and plan dimensions referenced to building column
lines. Reinforcement of pile caps for piles installed out of tolerance, as defined
herein, are subject to redesign. The Owner shall not be responsible for the re-
detailing nor re-fabrication and placement of rebar requiring redesign due to piles
installed out of tolerance.

It is recommended that monitoring of the installation of pressure-grouted auger
cast piles be done using a Pile Installation Recorder (PIR) such as supplied by
Pile Dynamics Inc., or equal which can record among other things, the depth of
auger bottom, grout volume, the pressure of grout in the grout line or heave at
the bottom of the auger, auger inclination, etc.

Load Test Reports

AUGERED PRESSURE GROUTED (APG) PILES 02455 - 2
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a. Submit within three days of completing test. Perform a single static compressive
load test in accordance with ASTM D1143 on a “sacrificial” pile to 2 times the
design load and holding for a minimum of 2 hours. Unload the pile in accordance
with ASTM D1143, that the test pile then be reloaded in increments to “failure”.
Include arrangement of static pile reaction frame, test and anchor piles,
equipment, and instrumentation. Submit structural analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.

4, During progress of the Work, keep a current set of Drawings showing field modifications.
Immediately upon completion of work, provide Record Drawings showing the actual in
place installation of all Work constructed and/or installed under this Section. Drawings
shall include all necessary plans, Sections and details, with all reference dimensions and
elevations required for complete Record Drawings of the Work.

1.04 JOB CONDITIONS
A. Product Delivery, Storage and Handling:

1. Contractor shall deliver, store, handle and protect all products, materials and equipment in
accordance with project specifications.

2. Supplier of grout shall be located in close proximity to the project and not more than 30
minutes driving time away.

3. Deliver materials to the site in such quantities and at such times as to assure the
continuity of pile installation operations for each pile.

B. Site Information:

1. A Geotechnical Engineering Report has been prepared for this project by Duffield
Associates of Wilmington, Delaware and will be made available to the Contractor for
information only as an Appendix to these Specifications. The subsurface data obtained in
the geotechnical investigation is not intended as representations or warranties of accuracy
or continuity between soil borings. The Owner will not be responsible for interpretations or
conclusions drawn from this data by the Contractor.

a. Additional test borings and other exploratory operations may be performed by the
Contractor, at the Contractor’s option; however, no change in the Contract Sum
will be authorized for such additional exploration.
C. Line and Level:

1. A benchmark and base lines will be established on the site for the use of the Contractor in
establishing lines and levels for the work. The Contractor shall establish and locate all
other lines and levels and be responsible for the correct location and deviation
measurements of all piles.

D. Protection:

1. Protect structures, underground utilities and other construction from damage caused by
pile installation operation.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Concrete:
1. Portland cement shall conform to current ASTM C150.
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Mineral admixture, if used, shall be Pozzolanic Fly Ash, and, shall conform to ASTM C618,
Class F, or Class C.

3. If the Contractor elects to use a grout fluidifier, he shall submit manufacturers data on the
use of this product to the Owner for review and approval. The fluidifier shall be a
compound possessing characteristics which will increase the fluidity of the mixture, and
act as a water reducing agent and retardant.

4, Water shall be potable, fresh, clean, and free of sewage, oil, acid, alkali, salts, or inorganic
matter, or other objectionable materials that may be detrimental to the grout.

5. Other admixtures shall not be used.

6. Fine aggregate shall meet the requirements of current ASTM C33 standards.

B. Reinforcing Bars shall conform to the requirements of ASTM A 615, Grade 60. Reinforcing cage

shall be detailed and fabricated in accordance with the manual of Standard Practice for Detailing
Reinforced Concrete Structures (ACI 315 - latest edition).

1.

Acceptable methods, such as steel or plastic centralizers shall be used to facilitate proper
centering of reinforcing cage in the piles.

C. Grout Mix for Auger Pressure Grouted Piles:

1.

The grout used to fill the shafts shall consist of a mixture of Portland cement, fluidifier,
approved mineral admixture if used, and water so proportioned and mixed as to provide a
grout capable of maintaining the solids in suspension without appreciable water gain yet
which may be placed without difficulty, and which will laterally penetrate and fill any voids
in the foundation soil. The materials shall be so proportioned as to provide a hardened
grout having an ultimate compressive strength of 5,000 psi at 28 days when tested in
accordance with ASTM C109.

The grout mix shall be tested by a qualified testing laboratory at the Owner's expense by
making one set of 2-inch cubes in accordance with ASTM C109 and C492 for each 50
cubic yards of grout placed. However, as a minimum at least one set shall be made for
each day during which grout it placed. A set of cubes shall consist of a total of six (6)
cubes, two (2) cubes to be tested at 7 days and 2 cubes to be tested at 28 days. The
remaining 2 cubes will be held in reserve and tested at a later date, if required. Cube
specimens may be restrained from expansion as described in ASTM C-942.

Only approved pumping, continuous mixing and agitating equipment shall be used in the
preparation and handling of the grout. All oil and other rust inhibitors shall be removed
from mixing drums and grout pumps. All materials shall be such as to produce
homogeneous grout of the desired consistency.

The grout pump shall be a positive displacement piston type pump capable of developing
displacing pressures at the pump up to 350 psi. The minimum volume of grout pumped
for each shaft shall be at least equal to 120 percent of the volume of the augered shaft.
The maximum grout volume per pump stoke shall be 0.50 cf/stroke.

2.02 EQUIPMENT FOR INSTALLING PILES

A. Equipment for Installing Auger Pressure Grouted Piles

1.

The hole through which the high-strength grout is pumped during the placement of the pile
shall be located at the bottom of the auger head below the cutting teeth.

2. The auger flighting shall be continuous from the auger head to the top of auger with no
gaps or other breaks. The auger flighting shall be uniform in diameter throughout its
length and be the diameter specified for the piles less a maximum of 3%. The auger
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cutting teeth shall be regularly inspected for wear and tear, and shall be replaced if the
above specified reduction in diameter tolerance occurs. The auger flight length is to be of
sufficient length to accommodate at least 20% longer piles than estimated in Geotechnical

Report.
3. Augers over 40 feet in length shall contain a middle guide.
4. The piling leads may be prevented from rotating by a stabilizing arm or by firmly placing

the bottom of the leads into the ground or by some acceptable means.

5. The leads shall be adequately marked at one (1) foot intervals to facilitate measurement of
auger penetration below the ground surface.

6. Drilling equipment will be capable of developing a minimum of 50,000 ft.-Ibs. of torque on
a downward force of 10,000 Ibs, or as determined by the pile contractor to be suitable for
installation of piles with their equipment based on the available subsurface data and their
experience with similar projects in the area.

PART 3 - EXECUTION

3.01

3.02

3.03

PREINSTALLATION WORK

A.

Piling Contractor must examine the areas and conditions wherever piles are to be installed. Notify
the General Contractor and/or Architect/Engineer, in writing of conditions detrimental to the proper
and timely completion of work.

Do not install piles until earthwork in area which piles are to occupy has been completed, as
follows:

1. Excavations: Earth excavations will be complete to the approximate bottom of subgrade
before piles are installed.

2. Fills: Fills will be constructed and compacted to the approximate bottom of subgrade prior
to pile installation.

GENERAL REQUIREMENTS

A.

Piles shall be installed with due consideration for the safety of adjacent structures and existing
active utilities by a method which leaves their strength unimpaired and which develops and retains
the required load bearing capacity. The Contractor shall verify the location of existing utilities prior
to start of pile installation.

Auger Pressure Grouted Piles shall be made by rotating a continuous flight hollow-shaft auger into
the ground to a tip elevation, as determined by the Geotechnical Engineer and confirmed by the
PIR. Grout shall then be injected through the hollow auger shaft as the auger is being withdrawn.
Grout injection and the rate of auger withdrawal will be coordinated so that a sufficient pressure is
maintained, allowing the grout to fill the hole, preventing its collapse, and permitting lateral intrusion
of grout into the surrounding soil.

PILE INSTALLATION

A.

General:

1. The installation shall be performed in an orderly sequence progressing in one direction
across the job site.

2. Continuously install each pile at the locations indicated, to the tip elevation determined for
each pile.
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Carefully maintain the center of gravity for each group or cluster of piles to conform to the
locations shown.

Carefully plumb the leads and the auger before installation.

In the event that non-augerable material is encountered prior to reaching the required
bearing stratum, or if non-augerable material causes the pile to drift from its location, the
pile shall be completed to the depth of the non-augerable material in accordance with
these Specifications, and one or more additional adjacent piles shall be installed as
directed by the Architect/Engineer.

a. Non-augerable material: Non-augerable material includes but is not limited to,
boulders, metal, timbers or debris.

b. Auger refusal for non-augerable material: Auger refusal for non-augerable
material is defined as a rate of auger penetration of less than 1 foot per five
minutes of drilling and signs of no penetration using drilling equipment with
minimum torque capabilities of 50,000 ft/Ibs. and minimum crowd of 10,000 Ibs.

All piles will be drilled down to the design specified depth. Pile tip elevation should not
exceed elevation -19 (i.e., the pile tip should not be installed any deeper than elevation -
19)

All piles will have each a reinforcing cage as designed by the the structural Engineer to
be placed in the pile immediately after grouting. Centralizers or other acceptable methods
will be used to center the reinforcing cage in the pile.

B. Installation:

1.

Only approved mixing and pumping equipment shall be used in the preparation and
handling of grout. A screen to remove oversize particles shall be placed at the pump inlet.
All oil or rust inhibitors shall be removed from the mixing drums, stirring mechanisms, and
other portions of the equipment in contact with the grout before the mixers are used.

All materials shall be accurately measured by volume or weight as they are fed into
mixture. Time of mixing shall be not less than one minute. If agitated continuously, the
grout may be held in the mixer or agitator for a period not exceeding two hours. Grout
shall not be placed when the grout mix temperature exceeds 100 deg. F.

Accurate records shall be maintained showing the depth to which piles are drilled and the
quantity of grout placed. Any unusual conditions encountered during pile installation shall
be noted. The leads of the rig shall be clearly marked in one foot increments along its
entire length.

Adjacent piles shall not be installed within five pile diameters center to center of a pile
filled with grout less than 12 hours old.

The hole in the bottom of the auger shall be plugged while being advanced into the
ground. The plug shall be fabricated to fit snugly into the augered shaft. The plug shall be
removed by grout pressure or with a reinforcing bar.

Advance pile auger at a continuous rate that prevents excessive removal of soil. Drill to
required depth as specified in section 3.03 item A.6.

The grout shall be pumped with sufficient pressure as the auger is withdrawn allowing the
grout to fill the hole, preventing its collapse, and permitting lateral intrusion of the grout
into the surrounding soil.

The grout pump shall be provided with a calibrated pressure gauge in clear view of the
equipment operator. A digital counter shall be used to measure the number of grout pump
strokes during installation. The grout pump shall be calibrated at the beginning of the
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10.

11.

12.

13.

14.

15.

16.

17.

18.

project, and as needed during the duration of the project if equipment changes or
modifications are made, to determine the number of pump strokes to fill a 55 gallon drum
with grout. Calibration shall be performed using the approved design mix at the same
consistency to be used for the project. The pump shall be recalibrated following repair or
switching pumps or at least once at the request of the Geotechnical Engineer during pile
installation. The Contractor shall have on hand a spare counter and a spare pump. The
spare pump shall be utilized when the primary pump is not functioning properly and when
directed by the Geotechnical Engineer. Maximum grout volume per pump stroke is 0.50
cf/stroke.

Positive rotation of the auger shall be maintained throughout placement of the grout. Rate
of grout injection and rate of auger withdrawal from the soil shall be so coordinated as to
maintain at all times a positive pressure on the gauge, which will, in turn, indicate the
existence of a removing pressure on the bottom of the auger flight. The total volume of
grout installed shall be at least 20 percent greater than the theoretical volume of the void
created by the auger, as measured in 5 foot increments, except after grout is flowing at the
ground surface from the auger blade, a minimum of 10 percent shall be pumped. Do not
withdraw auger until soil cuttings or water are no longer observed issuing and a clean flow
of grout is evident at the surface. If pumping of grout is interrupted for any reason, the
contractor shall re-insert the auger at least five (5) feet into the pile and regrout.

If less grout is placed than the net volume required for any five foot increment, the piles
shall be reinstalled by rotating the auger to the bottom of the pile followed by controlled
removal and grout injection.

A head of at least five (5) feet grout above the injection point shall be maintained around
the perimeter of the auger flights during raising of the auger so that the grout has a
displacing action, removing any loose material from the hole. This head shall be initially
established by raising the auger six (6) inches from the bottom while rotating, pumping
grout until a sufficient quantity is measured, lowering the auger to its original level, and
finally starting the removal process. The auger shall not be extracted in a manner that
would result in an open, unsupported hole. Should it become necessary to raise and
subsequently reinsert the auger during the pile construction process, the depth of the pile
shall be increased or alternative remediation measures be employed at the Contractor's
expense as directed by the Geotechnical Engineer.

Auger hoisting equipment shall be so designed as to enable the auger to be withdrawn
smoothly and steadily. Augers in excess of 40 feet in length shall be provided with
traveling guide.

Magnitude of removing pressure and performance of other augering and grouting
operations such as the rate of augering, rate of grout injection, and control of grout return
around the auger flight are dependent on soil conditions and equipment capability and
shall be entirely the responsibility of the Contractor.

The spoil that accumulates around the auger during injection of the grout shall be
continuously cleared away so that the installation can be properly inspected.

The Laboratory Testing Company shall test periodic truckloads (atleast twice daily) of
grout using the Flow Cone Test ASTM C939-81, with a flow cone fitted with a 3/4-inch
diameter outlet. Maintain grout fluidity of between 15 and 25 seconds.

Should water or ponding collect at the top of a freshly grouted pile, the water shall be
removed immediately by bailing-out and replaced with fresh grout.

See drawings for pile reinforcing requirements.
After the auger is removed from the pile, remove by hand any visible deleterious material

or soil from the top of the grout column. Adjust the grade of the grout column as
necessary by addition or removing grout.
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19. Use centralizers or acceptable means in placing the reinforcing cage in the pile such that
the steel does not contact the earth sides of the pile and introduce earth into the grout. Do
not use equipment to force reinforcing cage into the grout. If grout has become stiff prior
to placement of reinforcing, redrill pile and place fresh grout.

20. Where the pile cut off is near or above the surrounding ground surface or above the
bottom of the excavation, sleeves or casing of the proper diameter and at least 18-inches
in length shall be placed around the pile tops. (Special conditions may require metal
sleeves of additional length.)

Installation Tolerances: Install piles within the following maximum tolerances:

1. Location: 3 inches from the location indicated for the center of gravity of each
single pile or pile groups.

2. Plumbness: Maintain 2-inch in 10 feet from the vertical (approximately 1.67%).

3. Any battered piles shall be within four (4) percent of the specified batter as determined by
the angle from the horizontal.

4. Cutoff: Maximum 1-inch + from elevation indicated.
Corrective Action:
1. As soon as possible, after completion of installation of piles, Contractor shall prepare an

accurate survey made by a licensed surveyor and furnish it to the Owner with a record
showing the final position and elevation of the top of each pile.

2. The Geotechnical Engineer will verify the piling's acceptability. If not acceptable, the
Geotechnical Engineer will advise the Contractor as to corrective measures to be taken.

3. Partial surveys of piles at cutoff elevation may be submitted, as installation proceeds, in
order to expedite the Work.

Damaged Piles or Piles Out of Tolerance:

1. Damaged piles, improperly reinforced piles, and piles installed outside the required
installation tolerances, will not be accepted.

2. Cut-off and abandon piles rejected after installation, and replace with new piles.

3. Install additional piles where the centerline deviation exceeds 3 inches and a redesign
indicated a load on any pile exceeding 110 percent of the design load.

Cutting-Off: Cut-off the tops of piles, square with pile axis and at the elevations indicated by cutting
off hardened grout down to final cut-off point at any time after initial set has occurred. Removing
fresh grout from the top of the pile will also be permitted.

Cold Weather Placing: Protect grout work from physical damage or reduced strength which could
be caused by frost, freezing actions, or low temperatures, in accordance with ACI 306.

Hot Weather Placing: when hot weather conditions exist that would seriously impair the quality and
strength of grout, place grout in accordance with ACI 305.

3.04 FIELD QUALITY CONTROL
A compressive pile load test shall be performed . Perform a single static compressive load test in
accordance with ASTM D1143 on a “sacrificial” pile to 2 times the design load and holding for a
minimum of 2 hours. Unload the pile in accordance with ASTM D1143, that the test pile then be
AUGERED PRESSURE GROUTED (APG) PILES 02455 - 8
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reloaded in increments to “failure”. Include arrangement of static pile reaction frame, test and
anchor piles, equipment, and instrumentation. Submit structural analysis data signed and sealed
by the qualified professional engineer responsible for their preparation. Performance of a tension
load test is not required .

B. Inspector: The Owner will retain a Geotechnical Engineering Firm to inspect the pile installation
operation. The pile contractor shall cooperate with the Geotechnical Inspector in the performance
of this work. The presence of the inspector shall in no way relieve the pile contractor of his
obligation to perform the pile installation in accordance with the Contract Drawings and these

specifications.

C. Pile Acceptance: The Owner's representative will determine the acceptability of the piles. The
engineer will immediately notify the contractor if a pile is not in conformance with these
specifications.

D. The pile inspector retained by the Owner shall submit two copies of the installation record of each

pile no later than three days after installation is completed. Include: the project name and number;
name of the contractors; pile location and design pile capacity; pile diameter; tip elevation;
elevation of butt; drilling elevation; (total and/or continuous) quantity of grout placed; reinforcing
cage; and any unusual occurrences during the pile installation.

++ END OF SECTION + +
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SECTION 02510 - WATER DISTRIBUTION

PART 1 - GENERAL

11

1.2

13

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes water-distribution piping and related components outside the building for combined
water service and fire-service mains.

Utility-furnished products include water meters that will be furnished to the site, ready for installation.

DEFINITIONS

DIP: Ductile iron pipe.

SUBMITTALS

Product Data: For each type of product indicated.

Field quality-control test reports.

Operation and Maintenance Data: For water valves and specialties to include in emergency, operation,
and maintenance manuals.

QUALITY ASSURANCE

Regulatory Requirements:

1. Comply with requirements of utility company supplying water. Include tapping of water mains and
backflow prevention.

2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including
materials, installation, testing, and disinfection.

3. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping,

including materials, hose threads, installation, and testing.
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main
products.

NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and
hydrant supervision for fire-service-main piping for fire suppression.

NSF Compliance:
1. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.
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1.6 DELIVERY, STORAGE, AND HANDLING
A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:

1. Ensure that valves are dry and internally protected against rust and corrosion.

2. Protect valves against damage to threaded ends and flange faces.

3. Set valves in best position for handling. Set valves closed to prevent rattling.

B. During Storage: Use precautions for valves, including fire hydrants, according to the following:

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.

2. Protect from weather. Store indoors and maintain temperature higher than ambient dew-point
temperature. Support off the ground or pavement in watertight enclosures when outdoor storage is
necessary.

C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift. Rig valves
to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to
prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural capacity of
floor when storing inside.

F. Protect flanges, fittings, and specialties from moisture and dirt.

G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

1.7 PROJECT CONDITIONS

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied by Owner
or others unless permitted under the following conditions and then only after arranging to provide
temporary water-distribution service according to requirements indicated:

1. Notify Construction Manager no fewer than three days in advance of proposed interruption of
service.

2. Do not proceed with interruption of water-distribution service without Construction Manager's
written permission.

1.8 COORDINATION
A. Coordinate connection to water main with utility company.

PART 2 - PRODUCTS

21

A.

DUCTILE-IRON PIPE AND FITTINGS

Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot end unless
grooved or flanged ends are indicated.

1. Mechanical-Joint, Ductile-lron Fittings: AWWA C110, ductile- or gray-iron standard pattern or
AWWA C153, ductile-iron compact pattern.

2. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel
bolts.
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B.

2.2

2.3

2.4

2.5

2.6

2.7

Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end unless
grooved or flanged ends are indicated.

1. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or
AWWA C153, ductile-iron compact pattern.
2. Gaskets: AWWA C111, rubber.

GATE VALVES

AWWA, Cast-Iron Gate Valves: As specified on the drawings

CHECK VALVES

AWWA Check Valves: As specified on the drawings

CORPORATION VALVES AND CURB STOPS

Manufacturers: As specified on the drawings

WATER METERS

As specified on the drawings.

FIRE HYDRANTS

Fire Hydrants: As specified on the drawings.

FIRE DEPARTMENT CONNECTIONS

Fire Department Connections: as specified on the drawings

PART 3 - EXECUTION

3.1

3.2

EARTHWORK

Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

PIPING APPLICATIONS
General: Use pipe, fittings, and joining methods for piping systems according to the following applications.

Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may
be used, unless otherwise indicated.

Do not use flanges or unions for underground piping.

Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated,
on aboveground piping and piping in vaults.

WATER DISTRIBUTION 02510- 3



Delaware State University October 04, 2013
Optical Science Center for Applied Research Construction Documents

3.3

3.4

Underground water-service piping shall be as specified on the drawings:

VALVE APPLICATIONS

General Application: Use mechanical-joint-end valves for NPS 3 (DN 80) and larger underground
installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FMG, nonrising-stem
gate valves for installation with indicator posts. Use corporation valves and curb valves with ends
compatible with piping, for NPS 2 (DN 50) and smaller installation.

Drawings indicate valve types to be used. Where specific valve types are not indicated, the following
requirements apply:

PIPING INSTALLATION

Water-Main Connection: Arrange with utility company for tap of size and in location indicated in water
main.

Make connections larger than NPS 2 (DN 50) with tapping machine according to the following:

1. Install tapping sleeve and tapping valve according to MSS SP-60.

2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.

3 Use tapping machine compatible with valve and tapping sleeve; cut hole in main. Remove tapping
machine and connect water-service piping.

4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem pointing up
and with valve box.

Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:

1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement
required by utility company standards.

2. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for
corporation valves.

3. Use drilling machine compatible with service-saddle assemblies and corporation valves. Drill hole

in main. Remove drilling machine and connect water-service piping.
4. Install corporation valves into service-saddle assemblies.
5. Install manifold for multiple taps in water main.
6 Install curb valve in water-service piping with head pointing up and with service box.

Comply with NFPA 24 for fire-service-main piping materials and installation.

1. Install PE corrosion-protection encasement according to ASTM A 674 or AWWA C105.
2. Install copper tube and fittings according to CDA's "Copper Tube Handbook."

Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
1. Install PE corrosion-protection encasement according to ASTM A 674 or AWWA C105.
Bury piping with depth of cover over top at least as indicated on the drawings.

Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that
cannot be disturbed.

Extend water-service piping and connect to water-supply source and building-water-piping systems at
outside face of building wall in locations and pipe sizes indicated.
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3.5

3.6

3.7

3.8

1. Terminate water-service piping at building wall until building-water-piping systems are installed.
Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to
building-water-piping systems when those systems are installed.

Sleeves are specified in Division 15 Section "Basic Mechanical Materials and Methods."
Mechanical sleeve seals are specified in Division 15 Section "Basic Mechanical Materials and Methods."

Install underground piping with restrained joints at horizontal and vertical changes in direction. Use
restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.

See Division 15 Section "Fire Protection" for fire-suppression-water piping inside the building.

See Division 15 Section "Domestic Water Piping" for potable-water piping inside the building.

JOINT CONSTRUCTION

See Division 2 Section "Piped Utilities - Basic Materials and Methods" for basic piping joint construction.

Make pipe joints according to the following:

1. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 and AWWA M41.

2. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.

3. Ductile-lIron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-end, ductile-
iron-piping couplings, gaskets, lubricant, and bolts according to coupling manufacturer's written
instructions.

4. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD,
and with system working pressure. Refer to Division 2 Section "Piped Ultilities - Basic Materials and
Methods" for joining piping of dissimilar metals.

ANCHORAGE INSTALLATION

Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and restrained-
joint types that may be used include the following:

1. Concrete thrust blocks.

Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. Include
anchorages for the following piping systems:

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to AWWA C600.

VALVE INSTALLATION

AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground valve with
stem pointing up and with valve box.

AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.

Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up and with
service box.

WATER METER INSTALLATION

Install water meters, piping, and specialties according to utility company's written instructions.
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3.9 ROUGHING-IN FOR WATER METERS
A. Rough-in piping and specialties for water meter installation according to utility company's written
instructions.
3.10 FIRE HYDRANT INSTALLATION
A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or
thrust blocks, and support in upright position.
3.11 FIRE DEPARTMENT CONNECTION INSTALLATION
A. Install ball drip valves at each check valve for fire department connection to mains.
B. Install protective pipe bollards in front of fire department connection. Pipe bollards are specified in
Division 5 Section "Metal Fabrications."
3.12 CONNECTIONS
A. Piping installation requirements are specified in other Division 2 Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.
B. Connect water-distribution piping to existing water main. Use tapping sleeve and tapping valve.
C. Connect water-distribution piping to interior domestic water and fire-suppression piping.
3.13 FIELD QUALITY CONTROL
A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have
hardened sulfficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize system.
Use only potable water.
B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.

1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold at test
pressure for 1 hour; decrease to 0 psig. Slowly increase again to test pressure and hold for 1 more
hour. Maximum allowable leakage is 2 quarts per hour per 100 joints. Remake leaking joints with
new materials and repeat test until leakage is within allowed limits.

C. Prepare reports of testing activities.
3.14 IDENTIFICATION
A. Install continuous underground detectable warning tape during backfilling of trench for underground water-
distribution piping. Locate below finished grade, directly over piping. Underground warning tapes are
specified in Division 2 Section "Earthwork."
B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on main

electrical meter panel. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for
identifying devices.
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3.15 CLEANING
A. Clean and disinfect water-distribution piping as follows:

1. Purge new water-distribution piping systems and parts of existing systems that have been altered,
extended, or repaired before use.

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is
not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as
follows:

a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of
chlorine; isolate and allow to stand for 24 hours.

b. Drain system or part of system of previous solution and refill with water/chlorine solution
containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.

C. After standing time, flush system with clean, potable water until no chlorine remains in water
coming from system.

d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedure
if biological examination shows evidence of contamination.

B. Prepare reports of purging and disinfecting activities.

END OF SECTION 02510
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SECTION 02521- DETECTABLE/TACTILEWARNING SURFACES

PART 1 - GENERAL

11

1.2

13

1.4

O

RELATED DOCUMENTS

Drawings and general provisions of Contract, including General and Special Conditions and Division 1
Specifications Section, apply to this Section.

DESCRIPTION

This Section specifies furnishing and installing Cast In Place Detectable Tactile Warning Surface Tiles
where indicated. Not recommended for asphalt applications.

SUBMITTALS

Product Data: Submit manufacturer's literature describing products, installation procedures and routine
maintenance.

Samples for Verification Purposes: Submit two (2) tile samples minimum 6"x6" of the kind proposed for use.

Shop drawings are required for products specified showing fabrication details, composite structural system,
tile surface profile, sound on cane contact amplification feature, plans of tile placement including joints, and
material to be used as well as outlining installation materials and procedure.

Material Test Reports: Submit complete test reports from qualified accredited independent testing
laboratory's to qualify that materials proposed for use are in compliance with requirements and meet or
exceed the properties indicated on the specifications. All tests shall be conducted on a Cast In Place
Detectable Tactile Warning Surface Tile system as certified by a qualified independent testing laboratory and
be current within a 24 month period.

Maintenance Instructions: Submit copies of manufacturer's specified installation and maintenance practices
for each type of Detectable Warning Surface Tile and accessory as required.

LEED Submittals:

1. Credit MR C4: For products having recycled content, including postconsumer and pre-consumer
recycled content. Provide the following information:
a. Product Data
b. Percent Content (post and pre-consumer)
c. Invoices indicating cost of material (no labor included.)

QUALITY ASSURANCE

Provide Cast In Place Detectable Tactile Warning Surface Tiles and accessories as produced by a single
manufacturer with a minimum of three (3) years experience in the manufacturing of Cast In Place Detectable
Tactile Warning Surface Tiles.

Installer's Qualifications: Engage an experienced Installer certified in writing by Cast In Place Detectable
Tactile Warning Surface Tile manufacturer as qualified for installation, who has successfully completed
installations similar in material, design, and extent to that indicated for Project.

Americans with Disabilities Act (ADA): Provide Surface Applied Detectable Tactile Warning Surface Tiles
which comply with the detectable warnings on walking surfaces section of the Americans with Disabilities Act
(Title Il Regulations, 28 CFR Part 36 ADA STANDARDS FOR ACCESSIBLE DESIGN, Appendix A, Section
4.29.2 DETECTABLE WARNINGS ON WALKING SURFACES).

Cast Iron (Cl) Cast In Place Detectable Tactile Warning Surface Tiles shall be a cast iron tile with a natural
finish cast iron surface. The tile shall incorporate an in-line pattern of truncated domes measuring nominal
0.2" height, 0.9" base diameter, and 0.45" top diameter, spaced center-to-center 2.35" as measured on a
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diagonal and 1.67" as measured side by side. For wheelchair safety the field area shall consist of a non-slip
surface cast with raised pattern.

15 DELIVERY, STORAGE AND HANDLING

A. Cast In Place Detectable/Tactile Warning Surface Tiles shall be suitably packaged or crated to prevent
damage in shipment or handling. Finished surfaces shall be protected by sturdy plastic wrappings to protect
tile from concrete residue during installation and tile type shall be identified by part number.

B. Cast In Place Detectable/Tactile Warning Surface Tiles shall be delivered to location at building site for
storage prior to installation.

1.6 SITE CONDITIONS

A. Environmental Conditions and Protection: Maintain minimum temperature of 40°F in spaces to receive Cast
In Place Detectable/Tactile Warning Surface Tiles for at least 24 hours prior to installation, during installation,
and for not less than 24 hours after installation.

B. The use of water for work, cleaning or dust control, etc. shall be contained and controlled and shall not be
allowed to come into contact with the general public. Provide barricades or screens to protect the general
public.

1.7 GUARANTEE

A. Cast In Place Detectable/Tactile Warning Surface Tiles shall be guaranteed in writing for a period of five (5)
years from date of final completion. The guarantee includes defective work, breakage, deformation, fading
and loosening of tiles.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products: Subject to compliance with requirements, products that may be incorporated in the Work
include, but are not limited to, the following:

1. Cast Iron "Duralast Detectable Warning Plates" as manufactured by East Jordan Iron Works Inc.
2. Cast Iron “Detectable Warning Plates” as manufactured by Neenah Foundry, Inc.

a. Dimensions: Cast In Place Detectable/Tactile Warning Surface Tiles shall be held within the
following dimensions and tolerances: Length and Width: 24x24

b. Water Absorption of Tile when tested by ASTM D 570-98 not to exceed 0.05%.

c. Slip Resistance of Tile tested by ASTM C 1028 the Wet or Dry Static Co-Efficient of Friction not to be
less than1.06 on top of domes and field area.

d. Tensile Strength of Tile when tested by ASTM A 48 not to be less than 35,000 psi.
e. Impact resistance when tested by ASTM D-1709 not less than 238 Newtons.
f. Abrasive Wear when tested by ASTM C-501: 7333.

PART 3 - EXECUTION

3.1 INSTALLATION

A. During Cast In Place Detectable/Tactile Warning Surface Tile installation procedures, ensure adequate
safety guidelines are in place and that they are in accordance with the applicable industry and government
standards.
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3.2

B.

o

Prior to placement of the Cast In Place Detectable/Tactile Warning Surface Tile system, review
manufacturer and contract drawings with the Contractor prior to the construction and refer any and all
discrepancies to the Architect.

The specifications of the structural embedment flange system and related materials shall be in strict
accordance with the contract documents and the guidelines set by their respective manufacturers. Not
recommended for asphalt applications.

The physical characteristics of the concrete shall be consistent with the contract specifications while
maintaining a slump range of 4”- 7" to permit solid placement of the Cast In Place Detectable/Tactile
Warning Surface Tile system. An overly wet mix will cause the tile to float. Under these conditions, suitable
weights such as 2 concrete blocks or sandbags (251b) shall be placed on each tile.

The concrete pouring and finishing operations require typical mason's tools, however, a 4' long level with
electronic slope readout, 25 Ib. weights, and a large non-marring rubber mallet are specific to the installation
of the Cast In Place Detectable/Tactile Warning Surface Tile system.

When preparing to set the tile, it is important that no concrete be removed in the area to accept the tile. It is
imperative that the installation technique eliminates any air voids under the tile. Rebates in the tile flange
perimeter allow air to escape during the installation process. Concrete shall engage lugs in each
embedment flange on the underside of the tile which shall lock the tile solidly into the cured concrete.

The concrete shall be poured and finished true and smooth to the required dimensions and slope prior to the
tile placement. Immediately after finishing concrete, the electronic level should be used to check that the
required slope is achieved. The tile shall be placed true and square to the curb edge in accordance with the
contract drawings. The Cast In Place Detectable/Tactile Warning Surface Tiles shall be tamped (or vibrated)
into the fresh concrete to ensure that the field level of the tile is flush to the adjacent concrete surface. The
embedment process should not be accomplished by stepping on the tile as this may cause uneven setting
which can result in air voids under the tile surface. The contract drawings indicate that the tile field level
(base of truncated dome) is flush to adjacent surfaces to permit proper water drainage and eliminate tripping
hazards between adjacent finishes.

Immediately after placement, the tile elevation is to be checked to adjacent concrete. The elevation and
slope should be set consistent with contract drawings to permit water drainage to curb as the design
dictates. Ensure that the field surface of the tile is flush with the surrounding concrete and back of curb so
that no ponding is possible on the tile at the back side of curb.

While concrete is workable, a 3/8" radius edging tool shall be used to create a finished edge of concrete,
then a steel trowel shall be used to finish the concrete around the tile's perimeter, flush to the field level of
the tile.

During and after the tile installation and the concrete curing stage, it is imperative that there is no walking,
leaning or external forces placed on the tile that may rock the tile causing a void between the underside of
tile and concrete.

Following tile placement, review installation tolerances to contract drawings and adjust tile before the
concrete sets. Two suitable weights of 25 Ib each may be required to be placed on each tile as necessary to
ensure solid contact of the underside of tile to concrete.

If desired individual tiles can be bolted together using stainless steel bolts and nuts or equivalent hardware.
This can help to ensure that adjacent tiles are flush to each other during the installation process. Tape or
caulking can be placed on the underside of the bolted butt joint to ensure that concrete does not rise up
between the tiles during installation.

Tiles can be cut to custom sizes, or to make a radius, using a continuous rim diamond blade in a circular
saw or mini-grinder. Use of a straightedge to guide the cut is advisable where appropriate.

CLEANING, PROTECTING AND MAINTENANCE

Protect tiles against damage during construction period to comply with Tactile Tile manufacturer's
specification.
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Protect tiles against damage from rolling loads following installation by covering with plywood or hardwood.

C. Clean Tactile Tiles not more than four days prior to date scheduled for inspection intended to establish
date of substantial completion in each area of project. Clean Tactile Tile by method specified by Tactile Tile
manufacturer.

D. Comply with manufacturers maintenance manual for cleaning and maintaining tile surface and it is
recommended to perform annual inspections for safety and tile integrity.

END OF SECTION 02521
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SECTION 02530 - SANITARY SEWERAGE

PART 1 - GENERAL

11

1.2

13

1.4

15

1.6

1.7

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes gravity-flow, nonpressure sanitary sewerage outside the building, with the following
components:

1. Cleanouts.

2. Precast concrete manholes.

DEFINITIONS

PVC: Polyvinyl chloride plastic.

PERFORMANCE REQUIREMENTS

Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating: 10-foot head of water.

SUBMITTALS

Product Data: For the following:

Shop Drawings: For the following:

1. Manholes: Include plans, elevations, sections, details, and frames and covers.

Field quality-control test reports.

DELIVERY, STORAGE, AND HANDLING
Do not store plastic pipe and fittings in direct sunlight.
Protect pipe, pipe fittings, and seals from dirt and damage.

Handle manholes according to manufacturer's written rigging instructions.

PROJECT CONDITIONS

Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to provide
temporary service according to requirements indicated:
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1. Notify Construction Manager no fewer than three days in advance of proposed interruption of
service.
2. Do not proceed with interruption of service without Construction Manager's written permission.

PART 2 - PRODUCTS

21

2.2

23

2.4

2.5

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to product

selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the
manufacturers specified.

PIPING MATERIALS

Refer to drawings for applications of pipe materials.

PVC PIPE AND FITTINGS

PVC Sewer Pipe and Fittings, NPS 15 and Smaller: ASTM D 3034, SDR 35, with bell-and-spigot ends for
gasketed joints with ASTM F 477, elastomeric seals.

NONPRESSURE-TYPE PIPE COUPLINGS

Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining
underground nonpressure piping. Include ends of same sizes as piping to be joined and corrosion-
resistant-metal tension band and tightening mechanism on each end.

Sleeve Materials:

1. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

2. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe materials being
joined.

CLEANOUTS

Gray-lron Cleanouts: ASME A112.36.2M, round, gray-iron housing with clamping device and round,
secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or spigot connection and
countersunk, tapered-thread, brass closure plug.

1. Manufacturers:
a. Josam Company.
b. MIFAB Manufacturing Inc.
C. Smith, Jay R. Mfg. Co.
d. Wade Div.; Tyler Pipe.
e. Watts Industries, Inc.
f. Watts Industries, Inc.; Enpoco, Inc. Div.
g. Zurn Specification Drainage Operation; Zurn Plumbing Products Group.
2. Top-Loading Classification: Medium and Extra-heavy duty.
3. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron soil pipe and
fittings.
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2.6 MANHOLES
A. Standard Precast Concrete Manholes: ASTM C 478, precast, reinforced concrete, of depth indicated, with

2.7

provision for sealant joints, design, configuration and details as indicated on the drawings.

CONCRETE
General: Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the following:

Cement: ASTM C 150, Type Il

Fine Aggregate: ASTM C 33, sand.

Coarse Aggregate: ASTM C 33, crushed gravel.
Water: Potable.

PR

Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 60, deformed steel.

Ballast and Pipe Supports: Portland cement design mix, 3000 psi minimum, with 0.58 maximum
water/cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 60 (420 MPa), deformed steel.

PART 3 - EXECUTION

3.1

3.2

3.3

EARTHWORK

Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork."

PIPING APPLICATIONS

Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may be used in
applications below, unless otherwise indicated.

1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer
piping, unless otherwise indicated.

a. Unshielded flexible or rigid couplings for same or minor difference OD pipes.
b. Unshielded, increaser/reducer-pattern, flexible or rigid couplings for pipes with different OD.

Gravity-Flow, Nonpressure Sewer Piping: Use the pipe materials indicated on the drawings:

PIPING INSTALLATION

General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground sanitary sewerage piping. Location and arrangement of piping layout take
design considerations into account. Install piping as indicated, to extent practical. Where specific
installation is not indicated, follow piping manufacturer's written instructions.
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B.

3.4

3.5

3.6

3.7

Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of
invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings according
to manufacturer's written instructions for using lubricants, cements, and other installation requirements.

Install manholes for changes in direction, unless fittings are indicated. Use fittings for branch connections,
unless direct tap into existing sewer is indicated.

Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and
fittings are connected. Reducing size of piping in direction of flow is prohibited.

Tunneling: Install pipe under streets or other obstructions that cannot be disturbed by tunneling, jacking,
or combination of both.

Install gravity-flow, nonpressure, drainage piping according to the following:

1. Install piping pitched down in direction of flow, at profiles indicated on the drawings.

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in direction. Use
corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place-
concrete supports or anchors.

3. Install piping below frost line, and as indicated on the drawings for amount of ground cover, vertical
and horizontal distances between other piping, and all other installation requirements.
4. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668.

Clear interior of piping and manholes of dirt and superfluous material as work progresses. Maintain swab

or drag in piping, and pull past each joint as it is completed. Place plug in end of incomplete piping at end

of day and when work stops.

PIPE JOINT CONSTRUCTION

Join gravity-flow, nonpressure, drainage piping according to the following:

1. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal joints or
ASTM D 3034 for elastomeric-gasket joints.

2. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings.

MANHOLE INSTALLATION

General: Install manholes complete with appurtenances and accessories indicated.

Install precast concrete manhole sections with sealants according to ASTM C 891.

CONCRETE PLACEMENT

Place cast-in-place concrete according to ACI 318/318R.

CLEANOUT INSTALLATION

Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil pipe
fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.
Install piping so cleanouts open in direction of flow in sewer pipe.

Use light-duty, top-loading classification cleanouts in earth or unpaved foot-traffic areas.
Use medium-duty, top-loading classification cleanouts in paved foot-traffic areas.

Use heavy-duty, top-loading classification cleanouts in vehicle-traffic service areas.

Use extra-heavy-duty, top-loading classification cleanouts in roads.

PwbdbpE
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B.

3.8

3.9

3.10

3.11

Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches deep. Set
with tops 1 inch (25 mm) above surrounding grade.

Set cleanout frames and covers in concrete pavement with tops flush with pavement surface.

CONNECTIONS

Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains specified in
Division 15 Section "Sanitary Waste and Vent Piping."

Make connections to existing piping and underground manholes as indicated on the drawings.

1. Protect existing piping and manholes to prevent concrete or debris from entering while making tap
connections. Remove debris or other extraneous material that may accumulate.

CLOSING ABANDONED SANITARY SEWERAGE SYSTEMS

Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in place.
Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of
abandoned piping have been closed. Use either procedure below:

1. Close open ends of piping with at least 8-inch-thick, brick masonry bulkheads.
2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods
suitable for size and type of material being closed. Do not use wood plugs.

Backfill to grade according to Division 2 Section "Earthwork."

IDENTIFICATION

Materials and their installation are specified in Division 2 Section "Earthwork." Arrange for installation of
green warning tapes directly over piping and at outside edges of underground manholes.
1. Use detectable warning tape over nonferrous piping and over edges of underground manholes.

FIELD QUALITY CONTROL

Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect
after approximately 24 inches of backfill is in place, and again at completion of Project.

1. Submit separate report for each system inspection.
2. Defects requiring correction include the following:
a. Alignment: Less than full diameter of inside of pipe is visible between structures.
b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of size

not less than 92.5 percent of piping diameter.
C. Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration: Water leakage into piping.
e. Exfiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections until defects are within
allowances specified.
4. Reinspect and repeat procedure until results are satisfactory.

Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for
leaks and defects.
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1. Do not enclose, cover, or put into service before inspection and approval.
2. Test completed piping systems according to requirements of authorities having jurisdiction.
3 Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance
notice.
4. Submit separate report for each test.
5. Hydrostatic Tests: Test sanitary sewerage according to requirements of authorities having

jurisdiction and the following:

a. Allowable leakage is maximum of 50 gal./inch of nominal pipe size per mile of pipe, during
24-hour period.

b. Close openings in system and fill with water.
C. Purge air and refill with water.
d. Disconnect water supply.
e. Test and inspect joints for leaks.
6. Air Tests: Test sanitary sewerage according to requirements of authorities having jurisdiction, UNI-

B-6, and the following:

a. Option: Test plastic gravity sewer piping according to ASTM F 1417.

C. Leaks and loss in test pressure constitute defects that must be repaired.

D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.
3.12 CLEANING

A. Clean interior of piping of dirt and superfluous material.

END OF SECTION 02530
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SECTION 02630 - STORM DRAINAGE

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes gravity-flow, nonpressurestorm drainage outside the building, with the following
components:
1. Cleanouts.
2 Precast concrete manholes.
3. Precast concrete catch basins
4 HDPE catch basins

1.3 DEFINITIONS
A. HDPE: High density polyethylene plastic.
B. PVC: Polyvinyl chloride plastic.

C. RCP: Reinforced concrete pipe

1.4 PERFORMANCE REQUIREMENTS

A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating: 10-foot head of water. Pipe joints shall be
at least silttight, unless otherwise indicated.

1.5 SUBMITTALS
A. Product Data: For the following:
1. Special pipe fittings.
2. Backwater valves.
3. Drains.
4. Storage and leaching chambers.

B. Shop Drawings: For the following:

1. Manholes: Include plans, elevations, sections, details, and frames and covers.
2. Catch Basins. Include plans, elevations, sections, details, and frames, covers, and grates.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Do not store plastic pipe and fittings in direct sunlight.
B. Protect pipe, pipe fittings, and seals from dirt and damage.
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C.

D.

Handle manholes according to manufacturer's written rigging instructions.

Handle catch basins according to manufacturer's written rigging instructions.

PART 2 - PRODUCTS

21

2.2

23

2.4

2.5

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to product

selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the
manufacturers specified.

PIPING MATERIALS

Refer to civil engineering drawings for applications of pipe, fitting, and joining materials.

PE PIPE AND FITTINGS

Corrugated PE Drainage Pipe and Fittings NPS 48 and Smaller: AASHTO M 252M, Type S, with smooth
waterway for coupling joints.

1. Watertight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material
that mates with tube and fittings.

2. Corrugated PE Pipe and Fittings NPS 12 to NPS 48: AASHTO M 294M, Type S, with smooth
waterway for coupling joints.

3. Watertight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material
that mates with pipe and fittings.

Corrugated PE Pipe and Fittings NPS 56 and NPS 60: AASHTO MP7, Type S, with smooth waterway for
coupling joints.

1. Watertight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material
that mates with pipe and fittings.
PVC PIPE AND FITTINGS

PVC Sewer Pipe and Fittings, NPS 15 (DN 375) and Smaller: ASTM D 3034, SDR 35, with bell-and-spigot
ends for gasketed joints with ASTM F 477, elastomeric seals.

PVC Sewer Pipe and Fittings, NPS 18 (DN 450) and Larger: ASTM F 679, T-1 wall thickness, with bell-
and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals.

CONCRETE PIPE AND FITTINGS

Reinforced-Concrete Sewer Pipe and Fittings: ASTM C 76 (ASTM C 76M), with bell-and-spigot or groove

and tongue ends and gasketed joints with ASTM C 443 (ASTM C 443M), rubber gaskets, Class as
indicated on the drawings.
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2.6 NONPRESSURE-TYPE PIPE COUPLINGS
A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining
underground nonpressure piping. Include ends of same sizes as piping to be joined, and corrosion-
resistant-metal tension band and tightening mechanism on each end.
B. Sleeve Materials:
1. For Concrete Pipes: ASTM C 443 (ASTM C 443M), rubber.
2. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
3 For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe materials being
joined.
2.7 CLEANOUTS
A. Gray-lron Cleanouts: ASME A112.36.2M, round, gray-iron housing with clamping device and round,
secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or spigot connection and
countersunk, tapered-thread, brass closure plug.
1. Manufacturers:
a. Josam Company.
b. MIFAB Manufacturing, Inc.
C. Smith, Jay R. Mfg. Co.
d. Wade Div.; Tyler Pipe.
e. Watts Industries, Inc.
f. Watts Industries, Inc.; Enpoco, Inc. Div.
g. Zurn Industries, Inc.; Zurn Specification Drainage Operation.
2. Top-Loading Classification(s): Medium duty.
B. Plastic Cleanouts:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Canplas LLC.
b. IPS Corporation.
C. NDS Inc.
d. Plastic Oddities; a division of Diverse Corporate Technologies, Inc.
e. Sioux Chief Manufacturing Company, Inc.
f. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group.
2. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser to
cleanout of same material as sewer piping.
2.8 MANHOLES
A. Precast Concrete Manholes: ASTM C 478, precast reinforced concrete, of depth indicated with provision

for rubber gasket joints.

1. Base Section: 8-inch minimum thickness for floor slab and 5-inch minimum thickness for walls and
base riser section, and having a separate base slab or base section with integral floor.

2. Riser Sections: 5-inch minimum thickness; 48-inch diameter, and lengths to provide depth
indicated.

3. Top Section: Eccentric cone type, unless concentric cone or flat-slab-top type is indicated. Top of

cone to match grade rings.
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2.9

2.10

4. Grade Rings: Provide 2 or 3 reinforced concrete rings, with 12 maximum inches total thickness
and match 24-inch diameter frame and cover.

5. Gaskets: ASTM C 443, rubber.

6. Steps: Cast into base, riser, and top sections sidewall at 12-to 16-inch intervals.

7 Pipe Connectors: ASTM C 923, resilient, of size required, for each pipe connecting to base
section.

8. Channel and Bench: Concrete or Brick.

9. Coat Exterior Surface with two (2) coats of coal-tar epoxy, 15 mil. Minimum thickness.

Manhole Steps: Wide enough for a man to place both feet on one step and designed to prevent lateral
slippage off the step.

1. Material: Steel-reinforced plastic.
2. Manhole Frames and Covers: ASTM A 536, Grade 60-40-18, heavy-duty, ductile iron, 24-inch

inside diameter by 7- to 9-inch riser with 4-inch minimum width flange, and 26-inch-diameter cover,
indented top design, with lettering "STORMDRAIN" cast into cover.

CONCRETE

General: Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the following:

Cement: ASTM C 150, Type II.

Fine Aggregate: ASTM C 33, sand.

Coarse Aggregate: ASTM C 33, crushed gravel.
Water: Potable.

PwbdPE

Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water-cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 60 (420 MPa), deformed steel.

Ballast and Pipe Supports: Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58
maximum water-cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 60 (420 MPa), deformed steel.

CATCH BASINS

Standard Precast Concrete Catch Basins & inlets: ASTM C 478, precast, reinforced concrete, of depth
indicated, with provision for sealant joints. All materials for catch basins, steps, frames and grates, curb
inlets and other appurtences and incidentals shall conform to Section 708 of DelDOT Specifications and
the details shown on plans.

1. Catch basins & inlets shall be according to the local utility standard as noted on the structure
schedule.
2. Ductile Iron Grates shall be considered an integral part of the surface drainage structure and shall

be furnished by the same manufacturer

Standard HDPE Surface Drainage Inlets and In-Line Drains as indicated on the drawings.
1. Structures shall be as manufactured by Nyloplast a division of Advanced Drainage Systems, Inc. or
approved equal.

Trench Drains.
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1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

3. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on
Drawings by ACO Polymer Products, Inc. or a comparable product by one of the following:

a. ABT, Inc.
b. Hubbell Inc.
4. Description: The surface drainage system shall be ACO Drain K100s complete with gratings
secured by ACO Polymer Products, inc. or approved equal.
5. Materials: The trench system bodies shall be manufactured from polyester polymer concrete with
minimum properties as follows;
Compressive Strength: 14,000 psi
Flexural Strength: 4,000 psi
Water Absorption: 0.07%
Frost Proof
Salt Proof
Dilute Acid and alkali resistant
6. Overall Widths: The nominal clear opening shall be 4.00” with overall width of 5.10". Precast units
shall be manufactured with either an invert slope of 0.6% or with a neutral invert and have a wall
thickness of at least 0.50”. Each unit will feature a full radius in the trench bottom and a male to
female interconnecting end profile. Units shall have horizontal cast in anchoring features on the
outside wall to ensure maximum mechanical bond to the surrounding bedding material and
pavement surface The galvanized edge rail will be integrally cast in by the manufacturer to ensure
maximum homogeneity between polymer concrete body and edge rail. Each edge rail shall be at
least 1/8” thick.
7. Grates: The grate shall be type 478Q ADA. The covers shall be manufactured from ductile iron and
have minimum properties as follows:
a. Independently certified to meet Load Class E to DIN 19580-135,000 Ibs. — 2,788 psi
b. Ductile iron to ASTM A 536-84 — Grade 65-45-12.
c. Intake area of 22.5 sq. in. per half meter of grate.
d. The overall width of 4.84” and overall length of 19.69".
e. Slots measure 0.27" by 1.77"
8. Installation: The trench drain system and grates shall be installed in accordance with the
manufacturer’s installation instructions and recommendations

~oooow

PART 3 - EXECUTION

3.1

3.2

EARTHWORK

Excavation, trenching, and backfilling are specified in Division 2 Section "Earthwork."

PIPING INSTALLATION

General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground storm drainage piping. Location and arrangement of piping layout take
design considerations into account. Install piping as indicated, to extent practical. Where specific
installation is not indicated, follow piping manufacturer's written instructions.

Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of
invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings according
to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.

Install manholes for changes in direction unless fittings are indicated. Use fittings for branch connections
unless direct tap into existing sewer is indicated.
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D.

3.3

3.4

3.5

Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and
fittings are connected. Reducing size of piping in direction of flow is prohibited.

Tunneling: Install pipe under streets or other obstructions that cannot be disturbed by tunneling, jacking,
or a combination of both.

Install gravity-flow, nonpressure drainage piping according to the following:

1. Install piping pitched down in direction of flow, at profiles indicated on the drawings.

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in direction. Use
corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place
concrete supports or anchors.

3. Install PE corrugated sewer piping according to CPPA’'s "Recommended Installation Practices for
Corrugated Polyethylene Pipe and Fittings."

4. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668.

5. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe

Installation Manual."

PIPE JOINT CONSTRUCTION

Basic pipe joint construction is specified in Division 2 Section "Piped Utilities - Basic Materials and
Methods." Where specific joint construction is not indicated, follow piping manufacturer's written
instructions.

Join gravity-flow, nonpressure drainage piping according to the following:
1. Join corrugated PE piping according to CPPA 100 and the following:

a. Use watertight couplings for Type 2, watertight joints.
2. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal joints or
ASTM D 3034 for elastomeric gasket joints.

3. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for
rubber-gasket joints.
4. Join dissimilar pipe materials with nonpressure-type flexible or rigid couplings.

Join dissimilar pipe materials with pressure-type couplings.

CLEANOUT INSTALLATION

Install cleanouts and riser extension from sewer pipe to cleanout at grade. Use cast-iron soil pipe fittings
in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts. Install
piping so cleanouts open in direction of flow in sewer pipe.

1. Use medium-duty, top-loading classification cleanouts unless otherwise indicated

Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12 inches deep. Set
with tops 1 inch above surrounding earth grade.

Set cleanout frames and covers in concrete pavement with tops flush with pavement surface.

MANHOLE INSTALLATION
General: Install manholes, complete with appurtenances and accessories indicated.

Install precast concrete manhole sections according to ASTM C 891.
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3.6

A.

B.

3.7

3.8

3.9

3.10

CATCH BASIN INSTALLATION
Construct catch basins to sizes and shapes indicated.

Set frames and grates to elevations indicated.

CONCRETE PLACEMENT

Place cast-in-place concrete according to ACI 318/318R.

CLOSING ABANDONED STORM DRAINAGE SYSTEMS

Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in place.
Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of
abandoned piping have been closed. Use either procedure below:

1. Close open ends of piping with at least 8-inch- thick, brick masonry bulkheads.
2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods
suitable for size and type of material being closed. Do not use wood plugs.

Abandoned Manholes and Structures: Excavate around manholes and structures as required and use one
procedure below:

1. Remove manhole or structure and close open ends of remaining piping.

2. Remove top of manhole or structure down to at least 36 inches. Insert other below final grade. Fill
to within 12 inches. Insert other of top with stone, rubble, gravel, or compacted dirt. Fill to top with
concrete.

Backfill to grade according to Division 2 Section "Earthwork."

IDENTIFICATION

Materials and their installation are specified in Division 2 Section "Earthwork." Arrange for installation of
green warning tape directly over piping and at outside edge of underground structures.
1. Use detectable warning tape over nonferrous piping and over edges of underground structures.

FIELD QUALITY CONTROL

Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect
after approximately 24 inches of backfill is in place, and again at completion of Project.

1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:
a. Alignment: Less than full diameter of inside of pipe is visible between structures.
b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of size

not less than 92.5 percent of piping diameter.
c. Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration: Water leakage into piping.
e. Exfiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections until defects are within
allowances specified.
4. Reinspect and repeat procedure until results are satisfactory.
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B. Test new piping systems for leaks and defects.
1. Do not enclose, cover, or put into service before inspection and approval.
2. Test completed piping systems according to authorities having jurisdiction.
3 Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance

notice.

4. Submit separate report for each test.
5. Gravity-Flow Storm Drainage Piping: Test according to requirements of authorities having
jurisdiction, UNI-B-6, and the following:
a. Exception: Piping with soiltight joints unless required by authorities having jurisdiction.
b. Option: Test plastic piping according to ASTM F 1417.
C. Option: Test concrete piping according to ASTM C 924 (ASTM C 924M).
C. Leaks and loss in test pressure constitute defects that must be repaired.
D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.
3.11 CLEANING
A. Clean interior of piping of dirt and superfluous materials.

END OF SECTION 02630
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SECTION 02741 - ASPHALT PAVING

PART 1 - GENERAL

11

1.2

13

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

Section Includes:
1. Hot-mix asphalt paving.

Related Sections:

1. Division 2 Section "Earthwork" for aggregate subbase and base courses and for aggregate
pavement shoulders.

2. Division 7 Section "Joint Sealants" for joint sealants and fillers at paving terminations.

DEFINITION

Hot-Mix Asphalt Paving Terminology: Refer to ASTM D 8 for definitions of terms.

POSTED ASPHALT PRICE ADJUSTMENT

Payments to the Contractor shall be adjusted to reflect the increase or decrease in the Delaware Posted
Asphalt Price when compared to the Project Asphalt Base Price as defined herein

The Delaware Posted Asphalt Price will be issued monthly by the Delaware Department of Transportation
and will the industry price for Hot-Mix Asphalt , F.O.B Dover, Delaware.

All deviations of the Delaware Posted Asphalt Price are eligible for cost adjustment. No minimum increase
or decreases for corresponding percentages are required to qualify for cost adjustment.

For Recycled Hot-Mix Asphalt the asphalt percentage eligible for adjustement shall be only the new
asphalt added to the mix.

The Delaware Posted Asphalt Price shall be calculated on the Grade PG 64-22 asphalt regardless of the
actual grade of asphalt used. The Project Asphalt Base Price for the project shall be $443.33 per English
ton.

If the Contractor exceeds the authorized allotted completion time, the price of asphalt on the last
authorized allotted work day shall be the price used for cost adjustment. The Contractor shall be entitled
to cost increase if the Delaware Posted Asphalt Price is higher the Project Asphalt Base Price. The
Project shall entitled to a cost reduction if the Delaware Posted Asphalt Price is lower the Project Asphalt
Base Price.

SUBMITTALS

Product Data: For each type of product indicated. Include technical data and tested physical and
performance properties.
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1. Job-Mix Designs: For each job mix proposed for the Work.
1.6 QUALITY ASSURANCE

1.7

1.8

Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by Delaware
Department of Transportation.

Installer Qualifications: Imprinted-asphalt manufacturer's authorized installer who is trained and approved
for installation of imprinted asphalt required for this Project.

Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated.

Regulatory Requirements: Comply with materials, workmanship, and other applicable requirements of
Delaware Department of Transportation for asphalt paving work.

1. Measurement and payment provisions and safety program submittals included in standard
specifications do not apply to this Section.

DELIVERY, STORAGE, AND HANDLING

Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing
manufacturer's labels containing brand name and type of material, date of manufacture, and directions for
storage.

Store pavement-marking materials in a clean, dry, protected location within temperature range required by
manufacturer. Protect stored materials from direct sunlight.

PROJECT CONDITIONS

Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is
imminent or expected before time required for adequate cure, or if the following conditions are not met:

Prime Coat: Minimum surface temperature of 60 deg F.

Tack Coat: Minimum surface temperature of 60 deg F.

Slurry Coat: Comply with weather limitations in ASTM D 3910.

Asphalt Base Course: Minimum surface temperature of 40 deg F and rising at time of placement.
Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of placement.

ghrwnE

Pavement-Marking Paint: Proceed with pavement marking only on clean, dry surfaces and at a minimum
ambient or surface temperature of 40 deg F for oil-based materials, and not exceeding 95 deg F.

PART 2 - PRODUCTS

2.1

AGGREGATES
General: Use materials and gradations that have performed satisfactorily in previous installations.

Coarse Aggregate: ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-
furnace slag.

Fine Aggregate: AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, cured
blast-furnace slag, or combinations thereof.
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1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate
mass.
2.2 ASPHALT MATERIALS

A. Asphalt Binder: AASHTO M 320 or AASHTO MP 1la, PG 64-22.

B. Water: Potable.

2.3 AUXILIARY MATERIALS
A. Sand: AASHTO M 29, Grade Nos. 2 or 3.

B. Pavement-Marking Paint:  Alkyd-resin type, lead and chromate free, ready mixed, complying with
AASHTO M 248, Type N; colors complying with FS TT-P-1952.

1. Color: As indicated.
24 MIXES
1. Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes approved by the Delaware
Department of Transportation and as indicated on the drawings by reference to DelDOT Standard
Specifications.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify that subgrade is dry and in suitable condition to begin paving.

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and
areas of excess yielding. Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction. Limit vehicle speed to 3 mph.
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined
by Architect, and replace with compacted backfill or fill as directed.

C. Proceed with paving only after unsatisfactory conditions have been corrected.
3.2 SURFACE PREPARATION
A. General: Immediately before placing asphalt materials, remove loose and deleterious material from

substrate surfaces. Ensure that prepared subgrade is ready to receive paving.

B. Herbicide Treatment: Apply herbicide according to manufacturer's recommended rates and written
application instructions. Apply to dry, prepared subgrade or surface of compacted-aggregate base before
applying paving materials.

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose.

C. Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base course at a rate of 0.15
to 0.50 gal./sq. yd. Apply enough material to penetrate and seal but not flood surface. Allow prime coat to
cure.

ASPHALT PAVING 02741 -3



Delaware State University October 04, 2013
Optical Science Center for Applied Research Construction Documents

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over surface to
blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove loose sand by
sweeping before pavement is placed and after volatiles have evaporated.

2. Protect primed substrate from damage until ready to receive paving.

D. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove
spillages and clean affected surfaces.

3.3 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by
hand to areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course
to required grade, cross section, and thickness when compacted.

Place hot-mix asphalt base course in number of lifts and thicknesses indicated.

Place hot-mix asphalt surface course in single lift.

Spread mix at minimum temperature of 250 deg F.

Begin applying mix along centerline of crown for crowned sections and on high side of one-way
slopes unless otherwise indicated.

5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in
asphalt-paving mat.

pObdPE

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are
required.
1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap

previous strips. Complete a section of asphalt base course before placing asphalt surface course.

C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove
excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix;
use suitable hand tools to smooth surface.

3.4 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of
depressions, with same texture and smoothness as other sections of hot-mix asphalt course.

Clean contact surfaces and apply tack coat to joints.

Offset longitudinal joints, in successive courses, a minimum of 6 inches.

Offset transverse joints, in successive courses, a minimum of 24 inches.

Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
Compact asphalt at joints to a density within 2 percent of specified course density.

gprOdE

3.5 COMPACTION

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive
displacement. Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in areas
inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.
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B.

3.6

3.7

Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and outside edge.
Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.
Correct laydown and rolling operations to comply with requirements.

Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt
is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt course has been
uniformly compacted to the following density:

1. Average Density: 96 percent of reference laboratory density according to AASHTO T 245, but not
less than 94 percent nor greater than 100 percent.
2. Average Density: 92 percent of reference maximum theoretical density according to

ASTM D 2041, but not less than 90 percent nor greater than 96 percent.
Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.

Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper
alignment. Bevel edges while asphalt is still hot; compact thoroughly.

Repairs: Remove paved areas that are defective or contaminated with foreign materials and replace with
fresh, hot-mix asphalt. Compact by rolling to specified density and surface smoothness.

Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.

Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

INSTALLATION TOLERANCES

Pavement Thickness: Compact each course to produce the thickness indicated within the following
tolerances:

1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

Pavement Surface Smoothness: Compact each course to produce a surface smoothness within the
following tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to
paved areas:

1. Base Course: 1/4 inch.

2. Surface Course: 1/8 inch.

3 Crowned Surfaces: Test with crowned template centered and at right angle to crown. Maximum
allowable variance from template is 1/4 inch.

PAVEMENT MARKING

Do not apply pavement-marking paint until layout, colors, and placement have been verified with Architect.

Allow paving to age for 30 days before starting pavement marking.

Sweep and clean surface to eliminate loose material and dust.

Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with
uniform, straight edges. Apply at manufacturer's recommended rates to provide a minimum wet film
thickness of 15 mils.

1. Broadcast glass beads uniformly into wet pavement markings at a rate of 6 Ib/gal.
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3.8 DISPOSAL
A. Except for material indicated to be recycled, remove excavated materials from Project site and legally

dispose of them in an EPA-approved landfill.

1. Do not allow milled materials to accumulate on-site.

END OF SECTION 02741
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SECTION 02751 - CEMENT CONCRETE PAVEMENT

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes exterior cement concrete pavement for the following:
1. Curbs.
2. Walkways.

Related Sections include the following:

1. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.

2. Division 7 Section "Joint Sealants" for joint sealants of joints in concrete pavement and at isolation
joints of concrete pavement with adjacent construction.

3. Division 3 Section "Cast-in-Place Concrete" for general building applications of concrete.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic
cement, fly ash and other Pozzolans, and ground granulated blast-furnace slag.

SUBMITTALS
Product Data: For each type of manufactured material and product indicated.

Design Mixtures: For each concrete pavement mixture. Include alternate mixture designs when
characteristics of materials, Project conditions, weather, test results, or other circumstances warrant
adjustments.

Material Test Reports: From a qualified testing agency indicating and interpreting test results for
compliance of the following with requirements indicated, based on comprehensive testing of current
materials:

Material Certificates: Signed by manufacturers certifying that each of the following materials complies with
requirements:

Cementitious materials.

Steel reinforcement and reinforcement accessories.
Admixtures.

Joint fillers.

pOdPE

LEED Submittals:

1. Credit MR C4: For products having recycled content, including postconsumer and pre-consumer
recycled content. Provide the following information:

2. Product Data

3. Percent Content (post and pre-consumer)
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15

1.6

4. Invoices indicating cost of material (no labor included.)

Credit MR C5: For products and materials that comply with requirements for regional materials based on
location of material manufacturer and point of extraction, harvest, or recovery for each raw material.
Provide the following information:

1. Product Data

2 Fraction by weight of regional material

3. Invoices indicating cost of material (no labor included.)
4 Distance from Project

QUALITY ASSURANCE

Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with
ASTM C 94/C 94M requirements for production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production
Facilities."

Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 and
ASTM E 329 for testing indicated, as documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician,
Grade 1, according to ACI CP-01 or an equivalent certification program.

ACI Publications: Comply with ACI 301, "Specification for Structural Concrete," unless modified by
requirements in the Contract Documents.

Concrete Testing Service: Construction Manager will engage a qualified independent testing agency to
perform material evaluation tests and to design concrete mixtures.
PROJECT CONDITIONS

Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction
activities.

PART 2 - PRODUCTS

21

2.2

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to product

selection:

1. Products: Subject to compliance with requirements, provide one of the products specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the
manufacturers specified.

FORMS

Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide
full-depth, continuous, straight, smooth exposed surfaces.

1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.
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B.

23

2.4

2.5

2.6

2.7

Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or
adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
STEEL REINFORCEMENT

Plain-Steel Welded Wire Reinforcement: ASTM A 185, fabricated from as-drawn steel wire into flat
sheets.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed.

Joint Dowel Bars: Plain steel bars, ASTM A 615/A 615M, Grade 60. Cut bars true to length with ends
square and free of burrs.

Epoxy-Coated Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60, plain steel
bars.
CONCRETE MATERIALS

Cementitious Material: Use one of the following cementitious materials, of the same type, brand, and
source throughout the Project:

1. Portland Cement: ASTM C 150, Type |, gray. Supplement with the following:
a. Fly Ash: ASTM C 618, Class F.

Normal-Weight Aggregates: ASTM C 33, Class 4S coarse aggregate, uniformly graded. Provide
aggregates from a single source.

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M.

Air-Entraining Admixture: ASTM C 260.

CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately
9 0z./sq. yd. dry.

Water: Potable.

RELATED MATERIALS
Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

Bonding Agent: ASTM C 1059, Type I, non-redispersible, acrylic emulsion or styrene butadiene.

WHEEL STOPS

Wheel Stops: Precast, air-entrained concrete, 2500-psi, size and profile as indicated on the drawings.
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2.8 CONCRETE MIXTURES
A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight
concrete determined by either laboratory trial mixes or field experience.
1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture
designs for the trial batch method.
B. Proportion mixtures to provide normal-weight concrete with the following properties:
1. Compressive Strength: 3000 psi.
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45.
3. Slump Limit: 5 inches, plus or minus 1 inch.
C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point
of placement having an air content as follows:
1. Air Content: 5-1/2 percent plus or minus 1.5 percent for 1-1/2-inch nominal maximum aggregate
size.
D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
E. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement
according to ACI 301 requirements for concrete exposed to deicing chemicals.
1. Fly Ash or Pozzolan: 25 percent.
2. Ground Granulated Blast-Furnace Slag: 50 percent.
3 Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag: 50 percent, with fly
ash or Pozzolan not exceeding 25 percent.
2.9 CONCRETE MIXING
A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to

ASTM C 94 and ASTM C 1116. Furnish batch certificates for each batch discharged and used in the
Work.

1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time from 1-
1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time
to 60 minutes.

PART 3 - EXECUTION

3.1

EXAMINATION

Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional,
grading, and elevation tolerances.

Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to
identify soft pockets and areas of excess yielding.

1. Completely proof-roll subbase in one direction. Limit vehicle speed to 3 mph.
2. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch require
correction according to requirements in Division 2 Section "Earthwork."

Proceed with concrete pavement operations only after nonconforming conditions have been corrected and
subgrade is ready to receive pavement.
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3.2 PREPARATION

A. Remove loose material from compacted subbase surface immediately before placing concrete.
3.3 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required
lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain
in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without
damage.

3.4 STEEL REINFORCEMENT

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete
placement. Maintain minimum cover to reinforcement.

D. Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least one full
mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either
direction.

3.5 JOINTS

A. General: Form construction, isolation, and contraction joints and tool edgings true to line with faces
perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline, unless
otherwise indicated.

1. When joining existing pavement, place transverse joints to align with previously placed joints,
unless otherwise indicated.

B. Construction Joints: Set construction joints at side and end terminations of pavement and at locations
where pavement operations are stopped for more than one-half hour unless pavement terminates at
isolation joints.

1. Continue steel reinforcement across construction joints, unless otherwise indicated. Do not
continue reinforcement through sides of pavement strips, unless otherwise indicated.

2. Provide tie bars at sides of pavement strips where indicated.

3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins,

manholes, inlets, structures, walks, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 50 feet, unless otherwise indicated.

2. Extend joint fillers full width and depth of joint.

3 Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant
is indicated.

4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip joint-

filler sections together.
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3.6

6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary
preformed cap. Remove protective cap after concrete has been placed on both sides of joint.

Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated.
Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of
joint with grooving tool to a 1/4-inch radius. Repeat grooving of contraction joints after applying
surface finishes. Eliminate groover marks on concrete surfaces.

Edging: Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging
tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. Eliminate tool marks on
concrete surfaces.

CONCRETE PLACEMENT

Inspection: Before placing concrete, inspect and complete formwork installation, steel reinforcement, and
items to be embedded or cast in. Notify other trades to permit installation of their work.

Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete. Do not place
concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place
concrete around manholes or other structures until they are at required finish elevation and alignment.

Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
Do not add water to concrete during delivery or at Project site.
Do not add water to fresh concrete after testing.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag
concrete into place or use vibrators to move concrete into place.

Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand
spading, rodding, or tamping.

1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.
Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only square-faced
shovels for hand spreading and consolidation. Consolidate with care to prevent dislocating
reinforcement, dowels, and joint devices.

Place concrete in two operations; strike off initial pour for entire width of placement and to the required
depth below finish surface. Lay welded wire fabric or fabricated bar mats immediately in final position.
Place top layer of concrete, strike off, and screed.

1. Remove and replace concrete that has been placed for more than 15 minutes without being
covered by top layer, or use bonding agent if approved by Architect.

Screed pavement surfaces with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane
before excess moisture or bleed water appears on the surface. Do not further disturb concrete surfaces
before beginning finishing operations or spreading surface treatments.

Curbs and Gutters: When automatic machine placement is used for curb and gutter placement, submit
revised mix design and laboratory test results that meet or exceed requirements. Produce curbs and
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3.7

3.8

gutters to required cross section, lines, grades, finish, and jointing as specified for formed concrete. If
results are not approved, remove and replace with formed concrete.

Slip-Form Pavers: When automatic machine placement is used for pavement, submit revised mix design
and laboratory test results that meet or exceed requirements. Produce pavement to required thickness,
lines, grades, finish, and jointing as required for formed pavement.

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver
machine during operations.

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical
damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat
water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50
deg F (10 deg C) and not more than 80 deg F (27 deg C) at point of placement.

2. Do not use frozen materials or materials containing ice or snow.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical
accelerators unless otherwise specified and approved in mix designs.

Hot-Weather Placement: Comply with ACI 301 and as follows when hot-weather conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of
placement. Chilled mixing water or chopped ice may be used to control temperature, provided
water equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool
concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient
air temperature immediately before embedding in concrete.
3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade

moisture uniform without standing water, soft spots, or dry areas.

FLOAT FINISHING
General: Do not add water to concrete surfaces during finishing operations.

Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and concrete

surface has stiffened sufficiently to permit operations. Float surface with power-driven floats, or by hand

floating if area is small or inaccessible to power units. Finish surfaces to true planes. Cut down high spots

and fill low spots. Refloat surface immediately to uniform granular texture.

1. Medium-to-Fine-Textured Broom Finish: Draw a soft bristle broom across float-finished concrete
surface perpendicular to line of traffic to provide a uniform, fine-line texture.

CONCRETE PROTECTION AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

Comply with ACI 306.1 for cold-weather protection.

Begin curing after finishing concrete but not before free water has disappeared from concrete surface.

Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or
a combination of these as follows:

1. Moist Curing: Keep surfaces continuously moist for not less than seven days with the following
materials:

a. Water.
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3.9

3.10

b. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces and
edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing
concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and
sealed by waterproof tape or adhesive. Immediately repair any holes or tears during curing period
using cover material and waterproof tape.

PAVEMENT TOLERANCES
Comply with tolerances of ACI 117 and as follows:

Elevation: 1/4 inch.

Thickness: Plus 3/8 inch, minus 1/4 inch.

Surface: Gap below 10-foot-long, unleveled straightedge not to exceed 1/4 inch.
Contraction Joint Depth: Plus 1/4 inch, no minus.

Joint Width: Plus 1/8 inch, no minus.

agrLODPE

FIELD QUALITY CONTROL

Testing Agency: Construction Manager will engage a qualified independent testing and inspecting agency
to perform field tests and inspections and prepare test reports.

Testing Services: Testing of composite samples of fresh concrete obtained according to ASTM C 172
shall be performed according to the following requirements:

1. Testing Frequency: Obtain at least 1 composite sample for each 5000 sq. ft. or fraction thereof of
each concrete mix placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests for each
concrete mixture, testing shall be conducted from at least five randomly selected batches or
from each batch if fewer than five are used.

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not
less than one test for each day's pour of each concrete mix. Perform additional tests when
concrete consistency appears to change.

3. Air Content: ASTM C 231, pressure method; one test for each composite sample, but not less than
one test for each day's pour of each concrete mix.

4. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F and
below and when 80 deg F and above, and one test for each composite sample.

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of three
standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at
28 days.
a. A compressive-strength test shall be the average compressive strength from 2 specimens

obtained from same composite sample and tested at 28 days.

Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength
tests equals or exceeds specified compressive strength and no compressive-strength test value falls below
specified compressive strength by more than 500 psi.

Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours
of testing. Reports of compressive-strength tests shall contain Project identification name and number,
date of concrete placement, name of concrete testing and inspecting agency, location of concrete batch in
Work, design compressive strength at 28 days, concrete mixture proportions and materials, compressive
breaking strength, and type of break for both 7- and 28-day tests.
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E. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results
indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as
directed by Construction Manager.

F. Remove and replace concrete pavement where test results indicate that it does not comply with specified
requirements.

G. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.
3.11 REPAIRS AND PROTECTION

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply
with requirements in this Section.

B. Protect concrete from damage. Exclude traffic from pavement for at least 14 days after placement. When
construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and
spillage of materials as they occur.

C. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material. Sweep concrete

pavement not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 02751

CEMENT CONCRETE PAVEMENT 02751 -9






Delaware State University October 04, 2013
Optical Science Center for Applied Research Construction Documents

SECTION 02764 - PAVEMENT JOINT SEALANTS

PART 1 - GENERAL

11

A.

1.2

13

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

1. Expansion and contraction joints within cement concrete pavement.
2. Joints between cement concrete and asphalt pavement.

Related Sections include the following:

1. Division 1 Section 01505 — Construction Waste Management

2. List below only construction that the reader might expect to find in this Section but is specified
elsewhere.

3. Division 2 Section "Hot-Mix Asphalt Paving" for constructing joints between concrete and asphalt
pavement.

4. Division 2 Section "Cement Concrete Pavement” for constructing joints in concrete pavement.

5. Division 7 Section "Joint Sealants" for sealing nontraffic and traffic joints in locations not specified

in this Section.
SUBMITTALS
Product Data: For each joint-sealant product indicated.
Product Certificates: For each type of joint sealant and accessory, signed by product manufacturer.
QUALITY ASSURANCE
Installer Qualifications: An employer of workers trained and approved by manufacturer.
Source Limitations: Obtain each type of joint sealant through one source from a single manufacturer.
DELIVERY, STORAGE, AND HANDLING
Deliver materials to Project site in original unopened containers or bundles with labels indicating
manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing

instructions for multi-component materials.

Store and handle materials to comply with manufacturer's written instructions to prevent their deterioration
or damage due to moisture, high or low temperatures, contaminants, or other causes.

PROJECT CONDITIONS

Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant
manufacturer.

2. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant
manufacturer or are below 40 deg F.

3. When joint substrates are wet or covered with frost.

4. Where joint widths are less than those allowed by joint-sealant manufacturer for applications
indicated.
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5. Where contaminants capable of interfering with adhesion have not yet been removed from joint
substrates.

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

2.4

MATERIALS, GENERAL

Compatibility: Provide joint sealants, backing materials, and other related materials that are compatible
with one another and with joint substrates under conditions of service and application, as demonstrated by
joint-sealant manufacturer based on testing and field experience.

Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

HOT-APPLIED JOINT SEALANTS

Sealant for Concrete and Asphalt: Single-component formulation complying with ASTM D 3405.
JOINT-SEALANT BACKER MATERIALS

General: Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates,
sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant
manufacturer based on field experience and laboratory testing.

Backer Strips for Cold- and Hot-Applied Sealants: ASTM D 5249; Type 2; of thickness and width required
to control sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under
sealant.

PRIMERS

Primers: Product recommended by joint-sealant manufacturer where required for adhesion of sealant to
joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements
for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with
joint-sealant manufacturer's written instructions.

Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant
manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-sealant
bond; do not allow spillage or migration onto adjoining surfaces.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for products and
applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as
applicable to materials, applications, and conditions indicated.
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3.4

3.5

Install backer materials of type indicated to support sealants during application and at position required to
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum
sealant movement capability.

1. Do not leave gaps between ends of backer materials.

2. Do not stretch, twist, puncture, or tear backer materials.

3 Remove absorbent backer materials that have become wet before sealant application and replace
them with dry materials.

Install sealants using proven technigues that comply with the following and at the same time backings are
installed:

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses provided for each joint configuration.

3 Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum
sealant movement capability.

Provide joint configuration to comply with joint-sealant manufacturer's written instructions, unless
otherwise indicated.

CLEANING

Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and
with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating substances and from
damage resulting from construction operations or other causes so sealants are without deterioration or
damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, cut
out and remove damaged or deteriorated joint sealants immediately and replace with joint sealant so
installations with repaired areas are indistinguishable from the original work.

END OF SECTION 02764
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SECTION 02920 - LAWNS AND GRASSES

PART 1 - GENERAL

11

A.

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Seeding.

2. Hydroseeding.

3. Sodding.

4. Erosion-control material(s).

QUALITY ASSURANCE

Installer Qualifications: A qualified landscape Installer whose work has resulted in successful
turf establishment.

1. Experience: Five years' experience in turf installation in addition to requirements in Division 01
Section "Quality Requirements."

2. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on
Project site when work is in progress.

3. Maintenance Proximity: Not more than two hours' normal travel time from Installer's place of
business to Project site.

4. Pesticide Applicator: State licensed, commercial.

Soil-Testing Laboratory Qualifications: An independent laboratory or university laboratory, recognized by
the State Department of Agriculture, with the experience and capability to conduct the testing indicated
and that specializes in types of tests to be performed.

Soil Analysis: For each unamended soil type, furnish soil analysis and a written report by a qualified soil-
testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation
exchange capacity; deleterious material; pH; and mineral and plant-nutrient content of the soil.

Sod Producer: Shall be a company specializing in sod production and harvesting with a minimum of five
(5) years of experience producing sod.

Sod: Shall be grown between 6 to 12 months with root development that will support its own weight
without tearing when suspended laterally.

DELIVERY, STORAGE, AND HANDLING

Seed and Other Packaged Materials: Deliver packaged materials in original, unopened containers
showing weight, certified analysis, name and address of manufacturer, and indication of conformance with
state and federal laws, as applicable.

Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass
Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline
Specifications to Turfgrass Sodding." Deliver sod in time for planting within 24 hours of harvesting.
Protect sod from breakage and drying.

PROJECT CONDITIONS

Planting Restrictions: Plant during one of the following periods. Coordinate planting periods with initial
maintenance periods to provide required maintenance from date of substantial completion.
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1. Regular Seeding Season
a. Spring: March 1st- May 15"
b. Fall: August 15" — October 15"
2. Regular Sodding Season
a. Spring: March 1st - May 1st
b. Fall: October 1% — November 15th

15 MAINTENANCE SERVICE

Initial Turf Maintenance Service: Provide full maintenance by skilled employees of landscape Installer. Maintain
as required in Part 3. Begin maintenance immediately after each area is planted and continue until acceptable
turf is established but for not less than the following periods:

1. Seeded Turf: Contractor to maintain seeded landscaping for (90) days maintenance period from
the date of final acceptance of the project. Include all watering, mowing, trimming, reseeding, fertilizing,
chemical and physical weed control and removal and other operations as necessary for a healthy lawn.

a.  When initial maintenance period has not elapsed before end of planting season, or if turf is
not fully established, continue maintenance during next planting season.

2. Sodded Turf: Contractor to maintain sodded landscaping for a minimum 30-day maintenance period
from the date of final acceptance of the project. Include all watering, mowing, trimming,  reseeding,
fertilizing, chemical and physical weed control and removal, and other operations as necessary for a
healthy lawn.

1.6 LEED GENERAL REQUIREMENTS

A. The Owner requires the Contractor to Implement practices and procedures to meet the project's
environmental performance goals, which include achieving LEED "Silver" Certifications. Specific project
goals that may impact this area of work include: use of recycled-content materials; use of locally-
manufactures materials; use of low-emitting materials; construction waste recycling; and the
implementation of a construction indoor air quality management plan. The Contractor shall ensure that the
requirements related to these goals, as defined in the sections below, are implemented to the fullest
extent. Substitutions, or other changes to the work proposed by the Contractor of their Subcontractors,
shall not be allowed if such changes compromise the stated LEED Performance Requirements.

1.7 LEED PERFORMANCE REQUIREMENTS
A Per LEED Sustainable Sites - Protect of Restore Habitat: Vegetation added to the project site shall be
native or adapted vegetation. Native/adaptive plants are plants indigenous to a locality or cultivars of

native plants that are adapted to the local climate and are not considered invasive species or noxious
weeds.

B. Vegetation shall be grown and harvested within 500 miles and will be documented in accordance with the
procedures outlined in the SUBMITTAL section.

PART 2 - PRODUCTS

211 SEED

A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology;
Rules for Testing Seeds" for purity and germination tolerances.

B. Seed Species: State-certified seed of grass species as follows:

As recommended by the University of Maryland Turf Grass Technical Update TT-77 and approved
by the Architect.

Lawn Seed: Fresh, clean and new crop seed mixture.
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a. Mixed by an approved method.
b. composed of the following varieties, mixed to the specified proportions by weight and tested to
minimum percentages of purity and germination. Poa Annua, Bent Grass and noxious weed seed free.

c. blends: parts Purity Minimum Germination
Improved Kentucky Bluegrass 20% 97% 80%
Turf Type Tall Fescue 65% 97% 80%
Perennial Rye Grass 15% 97% 80%

Turf Type Tall Fescue shall be one of the following: Rebel IV, or Rebel Exedea or Falcon IV, Blue
Grass shall be - Blue Note or Blue Tastic Blue Grass 2, Perennial Rye Grass shall be Integra Il other
Category #1 Turf Type Tall Fescue and Kentucky Bluegrass, as recommended by the University of
Maryland Turf Grass Technical up-date TT-77 and approved by the Landscape Architect.

C. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate
equivalent and as follows:

1. Class: O, with a minimum of 95 percent passing through No. 8 sieve and a minimum of 55 percent
passing through No. 60 sieve.

2. Provide lime in form of ground dolomitic limestone or calcitic limestone.
D. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
E. Aluminum Sulfate: Commercial grade, unadulterated.
F. Perlite: Horticultural perlite, soil amendment grade.
G. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through
No. 50 sieve.
H. Sand: Clean, washed, natural or manufactured, and free of toxic materials.

. Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140 percent water absorption
capacity by weight.

J. Zeolites: Mineral clinoptilolite with at least 60 percent water absorption by weight.

212 LAWN SODDING

Sod: provide strongly rooted sod, at least 2 years old and free of weeds and undesirable native grasses, in strips
not more than 18” wide and 4’ long, composed principally of 5% Improved Kentucky Bluegrass and 95% Turf Type
Tall Fescue or one of the following: SR 8200, SR8300, or Rebel 2.

Blends: Parts Purity Minimum Germination
Improved Kentucky Bluegrass, Blue Note or Blue Tastic 5% 97% 80%
Turf Type Tall Fescue 95% 97% 80%

One of the following: Magellan, Tombstone or Rebel IV

A. Source of Seed: Turf Type Tall Fescue Grass is to be grown from certified seed. The Contractor must supply
the Landscape Architect, at delivery, with a seed certification from the Delaware Department of Agriculture. Evi-
dence of certification may be in the form of a blue seed certification tag, an analysis tag and a bill of landing or
invoice with certification label.

B. Seed Mix for Growing cultivated Grass: Under no circumstances shall hate seed percentage of Turf Type Tall
Fescue Grass be less than 90% + 1%. Kentucky blue Grass may be used as a binder in growing Turf Type Tall
Fescue sod but must not exceed 10% (by seed count, not weight) of the mixture.
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C.

T o©mmo

[

Final turf Sod Inspection: the final turf product shall not bee accepted unless the Landscape Architect receives a
certificate or letter of certificate from the Delaware Department of Agriculture. It must state that the Turf Grass is
free from all other crop plants, weedy plants, insects, diseases and nematodes, and shows good esthetic ap-
pearance. In addition, it must be stated that the final turf sod product has met the minimum standard of 90% +
5% Turf Type Tall Fescue and 10% + 5% Kentucky blue Grass by botanic composition. Contractors not meeting
the botanic composition specification may submit a letter, before delivery, showing good cause for variance.

Turf sod shall be a uniform soil thickness of 12" + %". This thickness shall exclude top growth and thatch.

The Landscape Architect shall not accept turf sod:

if it contains a broken unit or a unit with torn or uneven ends.

Unless each standard size unit of sod is strong enough to support its own weight and retains its size and shape
when suspended vertically from a firm hand grasp on the upper 10% of the unit.

If the sod has been harvested when the moisture content may adversely affect survival.

Sod has been harvested and delivered within a period of 36 hours. Sod not delivered within this period shall be
inspected and approved by the Department of Agriculture before installation.

If it is harvested more than 36 months from the date of planting.

If certifications are provided after the turf grass has been delivered.

Fertilizer: The fertilizer analysis for use for sodding shall yield the values of plant food necessary to supply nutri-
ents to bring the level satisfactory for sodding as per recommendations listed in Part 3.
A. 10-20-10: Nitrogen source — 50% slow release.
Phosphorous Source — monammonium phosphate
Potassium Source — sulfate of potash

B. High Calcium Ground Limestone:
Containing 40% or higher calcium oxide and 55 or less magnesium oxide. Ground to such a fineness that
50% will pass through 100 mesh sieve and 90% will pass through a 20 mesh sieve.

C. Water:
Free of substances harmful to seed growth. Hoses or other methods of transportation shall be furnished by
the Contractor.

M. Newly Sodded Areas:

A. Sod all areas as noted as sod on the plan. Examine proposed sodding areas and conditions for instal-
lation. Do not start sodding work until unsatisfactory conditions are corrected.

B. Remove existing vegetation by stripping or applying an approved systemic herbicide. Apply according
to manufacturer's directions.

C. Apply soil amendments at the following rates:
. High calcium lime at rate determined by the soil test to adjust pH of topsoil to not less than 6.0 or
more than 6/8.
. Apply 10-20-10 type fertilizer at the rate determined by the soil test.
. Distribute evenly by machine and incorporate thoroughly into the top 4” of the topsoil.

N. Cultivate area to be sodded by rototilling thoroughly or disking until soil is uniformly pulverized and in a favorable
condition. Apply fertilizer at a rate determined by a soil test. Rake soil to remove stones 1” in diameter or larger,
remove debris, rake mounds and/or depressions. Bring soil to an even finish, grade to provide positive drainage
as indicated on grading and drainage plans. Moisten soil immediately prior to sodding.

INSTALLATION:

A. Sodded Lawn Areas:

1. Lay sod to form a solid mass with tightly fitting joints. But ends and sides of sod strips. Do not overlap edg-
es. Stagger strips to off-set joints in adjacent courses. Remove excess sod to avoid smothering adjacent
grass. Provide sod pad top 1 ¥2" below adjacent curbs, sidewalks, drains and mow strips.

Do not lay dormant sod or install sod on saturated or frozen soil.

Install initial row of sod in straight line, beginning at bottom of sloped areas.

Water sod thoroughly with a fine spray immediately after laying.

Roll with light roller to ensure contact with subsoil.

agrOD

MAINTENANCE:
A. General
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1. Maintain sodded areas from completion of installation to 30 days after substantial completion meeting. In no
case shall the maintenance period exceed 1 year to conform with LEED WECL1.
2. If substantial completion meeting occurs between October 1, and April 1, than the maintenance period and
guarantee period shall extend to May 15.
3. Lawn which does not live and must be replaced shall be guaranteed and maintained an additional 30 days

2.2

23

2.4

from date of replacement.

Maintain sodded lawn areas, including watering, spot weeding, mowing, application of herbicides, fungicides,
insecticides and re-sodding until a full uniform stand of grass, free of weeds, undesirable grass species, diseases
and insects is achieved and accepted.

Sodded Areas:

1. Turf sod showing signs of heaving or desiccation that could influence sod appearance, growth or survival will
not be accepted.

2. All lawn areas shall be kept uniformly wet, close to the saturation point, for 14 days following installation.

3. The Contractor shall be responsible for replacing any sodded areas that have died or are in any way im-
paired aesthetic appearance for a period of 30 days after installation. For late season installation, replace-
ment may take place early the following season when weather permits.

Acceptance:

1. Sodded areas will be inspected at completion of installation and accepted subject to compliance with speci-
fied materials and installation requirements.

2. Sodded areas will be acceptable provided all requirements, including maintenance have been complied with,
a healthy, even-colored, viable lawn is established , free of weeds, undesirable grass species, disease and
insects.

3. No individual lawn areas shall have bare spots or unacceptable cover totaling more than 2% of the individual

area in areas requested to be inspected.

Upon acceptance the Owner shall assume lawn maintenance.

ORGANIC SOIL AMENDMENTS

Compost: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content
35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 5 or less
decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings.

Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of
straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and
material harmful to plant growth.

FERTILIZERS

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen,
phosphorus, and potassium in the following composition:

1. Composition: 10 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight.

PLANTING SOILS

Planting Soil: Imported topsoil or manufactured topsoil from off-site sources.Obtain topsoil displaced from
naturally well-drained construction or mining sites where topsoil occurs atleast 4 inches deep; do not
obtain from agricultural land, bogs, or marshes.

1. Topsoil: Shall be loam. The soil shall consist of 45% sand, 40% silt, and 5% clay, based on the
U.S. Department of Agriculture's Standards for Mechanical Analysis of Soils. It shall also contain
5% organic matter. It shall not have a mixture of subsoil and shall not contain any slag, cinders,
stones, lumps of soil, sticks, roots, trash or other extraneous materials larger than one and one half
inches in diameter. Topsoil must also be free of plants or plant parts of Bermuda Grass, Quack
Grass, Johnson Grass, Nutsedge, Poison Ivy, Canada Thistle, or others as specified. All topsoil
shall be tested by a state of Pennsylvania approved laboratory (Brookside Laboratories, Inc. or
approved equal), for mechanical analysis, pH, soluble salts, fertilizer and micro nutrient
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2.5

2.6

requirements. A pH of 5.5 to 6.0 is required. Soluble salts shall not be higher than 500 parts per
million. No soil shall be used which has been treated with soil sterilants until sufficient time has
elapsed to permit dissipation of toxic materials. The Contractor shall assume full responsibility for
loss or damage to plantings arising from improper use of sterilants or due to his failure to allow
sufficient time to permit dissipation of toxic materials.

SUBMITTALS

1. Submit minimum 10 oz sample of topsoil proposed. Forward sample to approved testing
laboratory (Brookside Laboratories, Inc. or approved equal) in sealed containers to prevent
contamination.

2. Test Reports: Indicate topsoil mechanical analysis nutrient and pH levels with
recommended soil supplements and application rates and soluble salt levels. Soluble salts
shall not be higher than 500 parts per million.

3. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

PREPARATION OF SOIL

1. Prepare sub-soil to eliminate uneven areas and low spots. Maintain lines, levels, profiles and
contours. Make changes in grade gradual. Blend slopes into level areas.

2. Remove foreign materials, weeds and undesirable plants and their roots. Remove contaminated
sub-soil.

3. Scarify subsoil to a depth of 5 inches where topsoil is to be placed. Repeat cultivation in area

where equipment, used for hauling and spreading topsoil, has compacted sub-soil.

PLACING TOPSOIL

1. Spread topsoil to a minimum depth of 4 inches over areas to be seeded or sodded. Rake
until smooth.

2. Place topsoil during dry weather and on dry unfrozen subgrade.

3. Remove vegetable matter and foreign non-organic material from topsoil while spreading,
remove stones over 1" in diameter.

4. Grade topsoil to eliminate rough, low soft areas, and to ensure proper drainage according to
grading plan.

PESTICIDES

General: Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of
type recommended by manufacturer for each specific problem and as required for Project conditions and
application. Do not use restricted pesticides unless authorized in writing by authorities having jurisdiction.

EROSION-CONTROL MATERIALS
Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber net less, erosion control

blanket. Blanket shall be anchored with bio-degradable “Futura” stakes erosion control blanket and
stakes shall be mfg. by Futura (www.futura.com) or approved equal.

Part 3 Execution

3.1 Inspections:

A.

Examine finish surfaces, grades, topsoil quality and depth. Do not start seeding work until unsatisfactory

conditions are corrected.

3.2 Preparation: for lawn seeding & sodding

A Limit preparation to areas which will be immediately seeded.

B. Remove existing temporary lawn and other vegetation and dispose of such material outside
of Owner’'s property. Do not turn existing vegetation over into soil being prepared for
permanent lawn. Option Method: use “round-Up” spray a minimum of two weeks prior to
preparation to avoid removal of vegetation and topsoil loss. Incorporate organic residue into
top 6” as before. Bring soil to finished grade to provide positive drainage as shown on the
plan.
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C. Loosen topsoil of lawn area to a minimum depth of 6” Remove stones over 1” in dimension
and sticks, roots, rubbish and extraneous matter.
D. Grade lawn areas to a smooth, free draining even surface with a loose, moderate course
texture. Roll, rake and remove ridges and fill depressions as required to drain.
E. Apply limestone at the rate determined by soils test to adjust pH of topsoil to not less than

6.0 or more than 6.8.

F. Apply fertilizer at a rate determined by soils test.

G. Thoroughly and evenly incorporated with soil to a depth of 6” by disking or other approved
method. Fertilize areas inaccessible to power equipment with hand tools and incorporate
into soil.

H. Restore prepared areas to specified condition if eroded settled or otherwise disturbed after

fine grading and prior to seeding.

3.3 Installation:

Lawn Seeding:

A

B.

mmoo

Seed immediately after preparation of bed. Spring seeding between April 1 and May 1 and fall seeding
between August 15 and October 15 or at such other times acceptable to the Landscape Architect.

Seed indicated areas within contract limits and areas adjoining contract limits disturbed as a result of
construction operations.

Perform seeding operations when the soil is dry and when winds do not exceed 5 miles per hour.

Apply seed with approved hydroseeder, brillion drill, or hurricane seeder.

Sow grass seed at a rate of 8.0 Ibs. per 1,000 sq. ft. (348 Ibs. / acre).

Rake & rolling — after sowing seed, rake the area lightly and roll with a 200 Ib. hand roller. The finished
grade of the seeded area msut present an even, smooth and finished appearance.

Mulching:

a. Straw mulch: straw shall be spread over all seeded areas at the rate of 2/50 tons per acre. Mulch shall be applied
to a uniform loose depth of not less than 1" no more no more than 2”. Mulch applied shall achieve a uniform
distribution and depth so that no more than 10% of soil surface is exposed. Secure with a mulch anchoring tool.
Punch, crimp and anchor mulch into the soil surface a minimum of 2".

3.4 Sod Installation:

A. Sod all areas as noted as sod on the plan. Examine proposed sodding areas and conditions for installation.
Do not start sodding work until unsatisfactory conditions are corrected.

B. Lay sod to form a solid mass with tightly fitting joints. But ends and sides of sod strips. Do not overlap
edges. Stagger strips to off-set joints in adjacent courses. Remove excess sod to avoid smothering
adjacent grass. Provide sod pad top 1 %" below adjacent curbs, sidewalks, drains and mow strips.

C. Do not lay dormant sod or install sod on saturated or frozen soil.

D. Install initial row of sod in straight line, beginning at the bottom of sloped areas.

E. Water sod thoroughly with a fine spray immediately after laying.

F. Roll with a light roller to ensure contact with subsoil.

Acceptance:

A. Sodded and seeded areas will be inspected at completion of installation and accepted subject to compliance
with specified materials and installation requirements.

B. Sodded and Seeded areas will be acceptable provided all requirements, including maintenance have been
complied with, a healthy, , even-colored, viable lawn is established, free of weeds, undesirable grass
species, disease and insects.

C. No individual lawn areas shall be bare spots or unacceptable cover totaling more than 25 of the individual
area in areas requested to be inspected.

D. Upon acceptance the Owner shall assure lawn maintenance.

Cleaning:
A. Perform cleaning during installation of the work and upon completion of work. Remove from the site all

excess materials, debris and equipment. Repair damage resulting from seeding, sodding and lawn
renovation operations.

Clean Up & Inspection:
A. Upon completion of the work and maintenance, the grounds shall be cleared of all debris and equipment,

which shall be entirely removed from the premises, to the satisfaction of the Owner and the landscape
architect.
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B. Final inspection shall be made at the conclusion of the maintenance period. Written notice to the Owner
requesting inspection should be submitted at lease 10-days prior to anticipated inspection date.

LEED Submittal Requirements:

1. The Contractor and their sub-contractors shall submit the LEED Certification items listed herein. LEED
submittals shall include the following:
A. For all installed products and materials of this section, complete the ENVIROMENTAL MATERIALS
REPORTING FORM (blank copy attached at the end of Section 01015). Information to be supplied for
this form shall include:

1. Cost breakdowns for the materials included in the Contractor or sub-contractor's work. Cost
breakdowns shall include total installed cost and material-only cost.

2. The percentages (by weight) of the post-consumer and/or pre-consumer recycled content in
the supplied product(s).

3. Indication of the exact distance (in miles as the crow flies) from the location of where the

product(s) have been both extracted, harvested or recovered, and manufactured.

B. For all field adhesives, sealants and coatings used in work of this section, complete the VOC
REPORTING FORM (blank copy attached to the end of Section 01015). For each product listed,
indicate the Volitile Organic Compound (VOC) content in grams/liter.

C. Provide back-up documentation to validate all information provided on the ENVIROMENTAL
MATERIALS and VOC REPORTING FORMS, except Cost data. For each material listed on the
Forms, provided documentation to certify each of the material attributes (e.g., recycled content, VOC
content), per the requirements of Section 01015.

D. Provide product cut sheets with the Contractor's or sub-contractor's stamp, confirming that the
submitted products are the products installed in the Project.

2. The LEED Submital Information outlined above shall be assembled into one (1) package per Specification
section. Incomplete or inaccurate LEED submittals may be used as the basis for rejecting the submitted
products or assemblies.

END OF SECTION 02920
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SECTION 02930 - EXTERIOR PLANTS
PART 1 - GENERAL
11 SUMMARY

A. Section Includes:

1 Plants.

2. Planting soils.

3. Tree stabilization.
4 Landscape edging

12 QUALITY ASSURANCE

A. Installer Qualifications: A qualified landscape Installer whose work has resulted in successful
establishment of plants.

1. Professional Membership: Installer shall be a member in good standing of either the Professional
Landcare Network or the American Nursery and Landscape Association.

2. Experience: Three years' experience in landscape installation in addition to requirements in
Division 01 Section "Quality Requirements."

3. Pesticide Applicator: State licensed, commercial.

B. Soil-Testing Laboratory Qualifications: An independent or university laboratory, recognized by the State
Department of Agriculture, with the experience and capability to conduct the testing indicated and that
specializes in types of tests to be performed.

C. Soil Analysis: For each unamended soil type, furnish soil analysis and a written report by a qualified soil-
testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation
exchange capacity; deleterious material; pH; and mineral and plant-nutrient content of the soil.

D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable
requirements in ANSI Z60.1.

E. Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes.

1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position. Take
height measurements from or near the top of the root flare for field-grown stock and container
grown stock. Measure main body of tree or shrub for height and spread; do not measure branches
or roots tip to tip. Take caliper measurements 6 inches above the root flare for trees up to 4-inch
caliper size, and 12 inches above the root flare for larger sizes.

2. Other Plants: Measure with stems, petioles, and foliage in their normal position.

3. Plants larger in size than specified in the Plant List may be used if approved. The use of larger
plants shall not increase the contract price. If the use of larger plants is approved, the ball of earth
or spread of roots shall be increased in proportion to the size of the plant. If plants required to be
bare-root are furnished in sizes greater than specified, they shall be balled and burlapped. Provide
plants indicated by two measurements sot that only a maximum of 25% of the minimum size are
used and 75% of the maximum size indicated are used.

F. Plant Material Observation: Architect may observe plant material either at place of growth or at site before
planting for compliance with requirements for genus, species, variety, cultivar, size, and quality. Architect
retains right to observe trees and shrubs further for size and condition of balls and root systems, pests,
disease symptoms, injuries, and latent defects and to reject unsatisfactory or defective material at any time
during progress of work. Remove rejected trees or shrubs immediately from Project site.

EXTERIOR PLANTS 02930-1-



Delaware State University October 04, 2013

Optical Science Center for Applied Research Construction Documents
1. Notify Landscape Architect of sources of planting materials seven days in advance of delivery to
site.
G. Preinstallation Conference: Conduct conference at Project site.
1.3 DELIVERY, STORAGE, AND HANDLING
A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight,

certified analysis, name and address of manufacturer, and indication of conformance with state and federal
laws if applicable.

B. Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on
existing turf areas or plants.

C. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from sun scald,
drying, wind burn, sweating, whipping, and other handling and tying damage. Do not bend or bind-tie trees
or shrubs in such a manner as to destroy their natural shape. Provide protective covering of plants during
shipping and delivery. Do not drop plants during delivery and handling.

D. Handle planting stock by root ball.

E. Deliver plants after preparations for planting have been completed, and install immediately. If planting is
delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered
sun, or shade), protect from weather and mechanical damage, and keep roots moist.

1.4 PROJECT CONDITIONS

A. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods with
maintenance periods to provide required maintenance from date of Substantial Completion.

1. Spring Planting: March 1% to May 31st.

2. Fall Planting: September 15" to November 30™.
1.5 WARRANTY
A. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in materials,

workmanship, or growth within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate
maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.

b. Structural failures including plantings falling or blowing over.

C. Faulty performance of tree stabilization and edgings.

d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
2. Warranty Periods from Date of Substantial Completion:

a. Trees and Shrubs: 12 months. Replacement plants an additional 12-months.
3. Include the following remedial actions as a minimum:
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a. Immediately remove dead plants and replace unless required to plant in the succeeding
planting season.

b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of
warranty period.

C. Replace in accordance with the drawings and specifications, all plants that area dead or as
determined by the Landscape Architect are in an unhealthy or unsightly condition and have
lost their natural shape due to dead branches, or other causes due to the Contractor’s
negligence. The cost of such replacement is at the Contractors expense. Warrant all
replacement plants for one year after installation.

1.6 MAINTENANCE SERVICE

A. Initial Maintenance Service for Trees and Shrubs: Provide maintenance by skilled employees of
landscape Installer. Maintain as required in Part 3. Begin maintenance immediately after plants are

installed and continue until plantings are acceptably healthy and well established but for not less than
maintenance period below.

1. Maintenance Period: 6 months from date of Substantial Completion. In no case shall the
maintenance period exceed 1-year to conform with LEED WEc1.

1.7 LEED GENERAL REQUIREMENTS

A. The Owner requires the Contractor to Implement practices and procedures to meet the project's
environmental performance goals, which include achieving LEED "Silver" Certifications. Specific project
goals that may impact this area of work include: use of recycled-content materials; use of locally-
manufactures materials; use of low-emitting materials; construction waste recycling; and the
implementation of a construction indoor air quality management plan. The Contractor shall ensure that the
requirements related to these goals, as defined in the sections below, are implemented to the fullest
extent. Substitutions, or other changes to the work proposed by the Contractor of their Subcontractors,
shall not be allowed if such changes compromise the stated LEED Performance Requirements.

1.8 LEED PERFORMANCE REQUIREMENTS

A. Per LEED Sustainable Sites - Protect of Restore Habitat: Vegetation added to the project site shall be
native or adapted vegetation. Native/adaptive plants are plants indigenous to a locality or cultivars of

native plants that are adapted to the local climate and are not considered invasive species or noxious
weeds.

B. Vegetation shall be grown and harvested within 500 miles and will be documented in accordance with the
procedures outlined in the SUBMITTAL section.

C. LEED Submittal Requirements: The Contractor and their sub-contractors shall submit the LEED
Certification items listed herein. LEED submittals shall include the following:

1. For all installed products and materials of this section, complete the ENVIRONMENTAL
MATERIALS REPORTING FORM (blank copy attached at the end of Section 01015). Information
to be supplied for this form shall include:

a. Cost breakdowns for the materials included in the Contractor or sub-contractor's work. Cost
breakdowns shall include total installed cost and material-only cost.

b. The percentages (by weight) of the post-consumer and/or pre-consumer recycled content in
the supplied product(s).

C. Indication of the exact distance (in miles as the crow flies) from the location of where the

product(s) have been both extracted, harvested or recovered, and manufactured.
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2. For all field adhesives, sealants and coatings used in work of this section, complete the VOC
REPORTING FORM (blank copy attached to the end of Section 01015). For each product listed,
indicate the Volitile Organic Compound (VOC) content in grams/liter.

3. Provide back-up documentation to validate all information provided on the ENVIRONMENTAL
MATERIALS and VOC REPORTING FORMS, except Cost data. For each material listed on the
Forms, provided documentation to certify each of the material attributes (e.g., recycled content,
VOC content), per the requirements of Section 01015.

4. Provide product cut sheets with the Contractor's or sub-contractor's stamp, confirming that the
submitted products are the products installed in the Project.
5. The LEED Submittal Information outlined above shall be assembled into one (1) package per

Specification section. Incomplete or inaccurate LEED submittals may be used as the basis for
rejecting the submitted products or assemblies.

PART 2 - PRODUCTS
2.1 PLANT MATERIAL

A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and
other features indicated in Plant Schedule or Plant Legend shown on Drawings and with healthy root
systems developed by transplanting or root pruning. Provide well-shaped, fully branched, healthy,
vigorous stock, densely foliated when in leaf and free of disease, pests, eggs, larvae, and defects such as
knots, sun scald, injuries, abrasions, and disfigurement.

2.2 INORGANIC SOIL AMENDMENTS

A. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate
equivalent and as follows:

1. Class: O, with a minimum of 95 percent passing through No. 8 sieve and a minimum of 55 percent
passing through No. 60 sieve.

2. Provide lime in form of ground dolomitic limestone or calcitic limestone.

B. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.

C. Aluminum Sulfate: Commercial grade, unadulterated.

D. Perlite: Horticultural perlite, soil amendment grade.

E. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through
No. 50 sieve.

F. Sand: Clean, washed, natural or manufactured, and free of toxic materials.

G. Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140 percent water absorption
capacity by weight.

H. Zeolites: Mineral clinoptilolite with at least 60 percent water absorption by weight.

2.3 ORGANIC SOIL AMENDMENTS
A. Compost: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content

35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 5 or less
decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings;
and as follows:
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Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of

straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed,
debris, and material harmful to plant growth.

FERTILIZERS

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen,

phosphorus, and potassium in the following composition:

1. Composition: 10 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight.

PLANTING SOILS

Planting Soil: Imported topsoil or manufactured topsoil from off-site sources. Obtain topsoil displaced from
naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not

obtain from agricultural land, bogs, or marshes.

1. Topsoil: Shall be loam. The soil shall consist of 45% sand, 40% silt, and 5% clay, based

on the

U.S. Department of Agriculture's Standards for Mechanical Analysis of Soils. It shall also contain
5% organic matter. It shall not have a mixture of subsoil and shall not contain any slag, cinders,
stones, lumps of soil, sticks, roots, trash or other extraneous materials larger than one and one half

inches in diameter. Topsoil must also be free of plants or plant parts of Bermuda Grass,
Grass, Johnson Grass, Nutsedge, Poison Ivy, Canada Thistle, or others as specified. All
shall be tested by a state of Pennsylvania approved laboratory (Brookside Laboratories,

Quack
topsoill
Inc. or

approved equal), for mechanical analysis, pH, soluble salts, fertilizer and micro nutrient
requirements. A pH of 5.5 to 6.0 is required. Soluble salts shall not be higher than 500 parts per
million. No soil shall be used which has been treated with soil sterilants until sufficient time has
elapsed to permit dissipation of toxic materials. The Contractor shall assume full responsibility for
loss or damage to plantings arising from improper use of sterilants or due to his failure to allow

sufficient time to permit dissipation of toxic materials.

SUBMITTALS

1. Submit minimum 10 oz sample of topsoil proposed. Forward sample to approved testing laboratory
(Brookside Laboratories, Inc. or approved equal) in sealed containers to prevent contamination.

2. Test Reports: Indicate topsoil mechanical analysis nutrient and pH levels with recommended soil

supplements and application rates and soluble salt levels. Soluble salts shall not be higher than

500 parts per million.
3. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

PREPARATION OF SOIL

1. Prepare sub-soil to eliminate uneven areas and low spots. Maintain lines, levels, profiles and
contours. Make changes in grade gradual. Blend slopes into level areas.

2. Remove foreign materials, weeds and undesirable plants and their roots. Remove contaminated
sub-soil.

3. Scarify subsoil to a depth of 5 inches where topsoil is to be placed. Repeat cultivation in area

where equipment, used for hauling and spreading topsoil, has compacted sub-soil.

PLACING TOPSOIL

1. Spread topsoil to a minimum depth of 6 inches over planting areas. Rake until smooth.

2. Place topsoil during dry weather and on dry unfrozen subgrade.

3. Remove vegetable matter and foreign non-organic material from topsoil while spreading, remove
stones over 1" in diameter.

4. Grade topsoil to eliminate rough, low soft areas, and to ensure proper drainage according to
grading plan

MULCHES

Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and shrubs,
consisting of one of the following:
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1. Type: Double Shredded hardwood. Free of foreign and toxic substances. 6-months old, well
rotted shredded native hardwood bark mulch, free of woodchips and sawdust.

2. Size Range: 3 inches maximum, 1/2 inch minimum.
3. Color: Natural.
2.7 PESTICIDES
A. General: Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of
type recommended by manufacturer for each specific problem and as required for Project conditions and
application. Do not use restricted pesticides unless authorized in writing by authorities having jurisdiction.
2.8 TREE STABILIZATION MATERIALS

A. Stakes and Guys:

1. Upright and Guy Stakes: Rough-sawn, sound, new hardwood, free of knots, holes, cross grain,
and other defects, 2-by-2-inch nominal by length indicated, pointed at one end.

2. Wood Deadmen: Timbers measuring 8 inches in diameter and 48 inches long, treated with
specified wood pressure-preservative treatment.

3. “Tree Strap”, Arbor Tape or approved equal for guying trees, weather resistant webbing, 900 Ib.
tensile strength, Black or Green in Color.

4. Flags: Standard surveyor's plastic flagging tape, white, 6 inches long.
B. Root-Ball Stabilization Materials:
1. Upright Stakes and Horizontal Hold-Down: Rough-sawn, sound, new hardwood or softwood, free

of knots, holes, cross grain, and other defects, 2-by-2-inch nominal by length indicated; stakes
pointed at one end.

2. Wood Screws: ASME B18.6.1.
2.9 LANDSCAPE EDGINGS

A. Aluminum Edging: Standard-profile extruded-aluminum edging, ASTM B 221 (ASTM B 221M), Alloy 6063-
T6, fabricated in standard lengths with interlocking sections with loops stamped from face of sections to
receive stakes.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following
available manufacturers offering products that may be incorporated into the Work include, but are
not limited to, the following:

a. Curv-Rite, Inc.
b. Permaloc Corporation.
C. Russell, J. D. Company (The).

d. Sure-Loc Edging Corporation.
2. Edging Size: 3/16 inch wide by 5-1/2 inches deep

3. Stakes: Aluminum, ASTM B 221, Alloy 6061-T6, approximately 1-1/2 inches wide by 12 inches
long.
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Wood Pressure-Preservative Treatment: AWPA C2, with waterborne preservative for soil and freshwater
use, acceptable to authorities having jurisdiction, and containing no arsenic; including ammoniacal copper

arsenate, ammoniacal copper zinc arsenate, and chromated copper arsenate.

Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.

Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written
instructions.

Burlap: Non-synthetic, biodegradable.

Part 3 EXECUTION

TREES & SHRUBS

A.

The Installing Contractor will Provide and pay for materials testing. Testing agency shall be acceptable to

the Landscape Architect. Provide the following data:

1. Test all areas shown on plan for planting to determine soil suitability for planting. Test soil for:
a. pH factor
b. mechanical analysis
C. percentage of organic content.
d. Provide recommendations on type and quantity of additives required to establish

satisfactory pH factor, percentage of organic matter and supply of nutrients to bring up to

satisfactory levels for planting and which are acceptable to the Landscape architect.

2. Planting: location for all plants and outlines for planting areas shall be staked on the ground and
must be approved before any excavation is made. Adjustments in location and outlines shall be as
directed. The landscape contractor is responsible for locating and protecting underground utilities

in the planting areas.
3. All pits and pockets shall be circular in outline: all excavations shall have vertical sides
otherwise shown on the drawing. The depts. Specified for excavation of planting areas shall

unless
be the

depths below finished grade and shall be increased as much as may be necessary to
accommodate beneath the ball or roots, a bead of topsoil not less than 4” in depth upon which the

ball or roots shall rest when planted is set properly to finished grade.

4. All topsoil used for planting shall be thoroughly and uniformly mixed with peat or composted humus
in a portion by volume of one part peat or composted humus to 2 parts topsoil. All groundcover

and perennial beds shall be spread with 1" thick layer of peat or humus prior to cultivation.

5. Excess and unsatisfactory excavated soil shall be disposed of by the Contractor. Satisfactory

subsoil must be granular in texture.

6. All plants shall be planted in pits unless otherwise specified. Deep planting shall be avoided and ,
unless specified or directed otherwise, all plants shall be set at such a level that, after settlement, a

normal or natural relationship of the crown of the plant with the ground surface will be estab
Each plant to be planted in an individual pit or pocket shall be planted in the center thereof,
directed otherwise.

7. When balled and burlapped plants are set, the prepared topsoil shall be tamped carefully

lished,
unless

under

and around the base of each ball to fill all voids. All burlap, ropes, wires, etc. shall be removed

from the sides and tops of the balls but no burlap shall be pulled out from under the balls.

8. Roots of bare rooted plants shall be spread out properly and the prepared top soils shall be worked

in carefully among them. Broken or frayed roots shall be cut off properly.

9. All plants shall be planted in the prepared topsoil which shall be settled thoroughly by tamping and
watering. A shallow saucer shall be formed at finished grade about each plant by placing a mound

of topsoil around the edge of each pit or pocket.
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10. All trees shall be supported immediately after planting. All trees shall be guyed. wires shall be
encased in hose wherever they came in contact with the trunk or branches, and shall be placed
around the trunk in a single loop. Wires shall be tightened and kept taut with turnbuckles for guys
and by twisting the strands together when staking.

11. Guying shall be done with three guys spaced equally about each tree. Each guy shall consist of
two strands of wire attached to the tree trunk at about 2/5's the height of the tree, and anchored to
the ground either to notched stakes which have been driven into the ground at an angle away from
the tree so that the tops of the anchor stakes are below finished grade, or to deadmen, placed at
least 3' below finished grade. Guys must be taut and be kept taut. Guys shall be made more
visible by attaching small white wooden flags.

12. Stakes shall be equally spaced about each tree and shall be driven vertically into the ground to a
depth of 2-1/2' - 3" in such a manner as to not injure the ball or roots. Trees shall be fastened to
each stake at a height of about 5'. Stakes shall be uniform in height. Trees 3" in caliper and over
shall have 3 stakes. Trees less than 3" in caliper shall have 2 stakes.

13. Where shrubs are arranged in a group, the areas between the pits shall be filled to finished grade
with acceptable soil from the excavation of the plant pits or from other sources. After this filling
has been completed, but prior to mulching, the soil between the plants shall be cultivate to a depth
of 4" and raked smooth. The cultivated area shall then be marked off neatly.

14. Groundcover plantings shall be planted securely in pockets dug in the cultivated, mulched beds.
Balls of potted plants shall be broken or sliced gently to provide better adhesion with the soil.

15. Pruning: all new plant materials shall be pruned at the site in accordance with standard modern
practice. Pruning shall remove all dead or damaged branches, twigs and roots; the plants shall be
shaped as directed or to preserve the natural character.

16. Mulching: after the work of setting plants and cultivating within groups of plants has been
completed and approved, the area within the outline of each plant pit as specified and the entire
area of all planting spaces within beds shall be mulched with a 3" layer of mulch of approved
material.

17. Groundcover beds shall be mulched with a 2" layer of approved mulch material prior to planting.

A. Install aluminum edging in areas shown on the plan. Install according to mfgs. Direction.
Finished grade of the edging shall be %" higher than the grade of the planting.

3.1 MAINTENANCE & ACCEPTANCE

A. Trees, shrubs and plantings.

1. Maintain plantings until completion and acceptance of the entire project.

2. Maintenance shall include pruning, cultivating, weeding, watering and application of appropriate in-
secticides and fungicides necessary to maintain plants free from insects and disease.

3. Re-set settled plants to proper grade and position. Restore planting saucer and adjacent material
and remove dead material.

4. Tighten and repair guy wires and stakes as required. Correct defective work as soon as possible
after deficiencies become apparent and weather and season permit.

5. Water trees, plants and groundcover beds within the first 24 hours after planting, and not less than
twice per week until final acceptance. The Owner shall take over watering upon the final ac-
ceptance and will water once weekly from April 1% to December 1% when natural rainfall is less than
1" per week.

EXTERIOR PLANTS 02930-8-
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6. Warrant plant material to remain alive and be in a healthy, vigorous condition for a period of one
year after completion and acceptance of the entire project. Replacement plants shall be warranted
for an additional year.

7. Inspection of plants will be made by the Landscape Architect at the completion of planting.

8. Remove and immediately replace all plants as determined by the Landscape Architect to be unsat-
isfactory during the initial planting installation.

9. Remove all tree stakes and guy wires from trees and site at the end of the one year warranty peri-
od.

3.2 CLEAN — UP AND INSPECTION

A. Clearing and clean up - Upon completion of the work, the grounds shall be cleared of all debris, of superfluous
materials, and all equipment, which shall be entirely removed from the premises, to the satisfaction of the Owner.

B. Final Inspection - final inspection of plantings shall be made at the conclusion of the maintenance period. Writ-
ten notice to the Landscape Architect requesting inspection should be submitted at least 10 days prior to the an-
ticipated date.

END OF SECTION 02930
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes the complete construction of plain and reinforced concrete work, as
indicated on the contract documents, including schedules, notes, and details for pile caps,
foundation walls and grade beams, slabs-on-grade, elevated slabs, and miscellaneous curbs, and
pads. Provide fabrication and complete installation of materials including concrete and
reinforcement, as well as anchor rods and other embedded items provided by other trades.

1.02 QUALITY ASSURANCE

A. Codes and Standards:

1.

B. Workmanship:

1.

Comply with the provisions of the following codes, specifications and standards, except
where more stringent requirements are shown or specified:
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IBC 2009 and ASCE 7-05 for Seismic Design Category B detailing requirements.
Concrete Reinforcing Steel Institute, "Manual of Standard Practice."

ACI 201.1 "Guide for Making a Condition Survey of Concrete in Service."

ACI 201.2 "Guide to Durable Concrete."

ACI 211.1 "Standard Practice for Selecting Proportions for Normal, Heavyweight,
and Mass Concrete."

ACI 211.2 "Standard Practice for Selecting Proportions for Structural
Lightweight."

ACI 211.5 "Guide for Submittal of Concrete Proportions.”

ACI 212.3 "Chemical Admixtures for Concrete."

ACI 212.4 "Guide for the Use of High-Range Water-Reducing Admixtures
(Superplasticizers) in Concrete."

ACI 224.1 "Causes, Evaluation, and Repair of Cracks in Concrete Structures."
ACI 224.3 "Joints in Concrete Construction.”

ACI 230.1 - "Report on Solid Cement."

ACI 232.2 "Use of Fly Ash in Concrete."

ACI 301 "Specifications for Structural Concrete for Buildings."

ACI 302 "Guide for Concrete Floor and Slab Construction."

Where specified as "Architectural Concrete," ACI 303, "Guide to Cast-in-Place
Architectural Concrete Practice."

ACI 304 "Recommended Practice for Measuring, Mixing, Transporting and
Placing Concrete."

ACI 305 "Hot Weather Concreting."

ACI 306 "Cold Weather Concreting."

ACI 308 "Standard Practice for Curing Concrete."

ACI 309 "Guide for Consolidation of Concrete."

ACI 311 "Recommended Practice for Concrete Inspection.”

ACI 315 "Details and Detailing of Concrete Reinforcement."

ACI 318 "Building Code Requirements for Reinforced Concrete."

ACI 347 "Recommended Practice for Concrete Formwork."

ACI 504 "Guide to Sealing Joints in Concrete Structures.”

Qualifications of Workmen: Provide at least one person who shall be present at all times
during execution of this work and who shall be thoroughly trained and experienced in
placing the types of concrete specified and who shall direct all work performed under this
specification.

a.

For the finishing of exposed concrete surfaces, use only thoroughly trained and
experienced concrete finishers.

Workmanship: All workmanship shall be first-class and reflect the latest and best practice

CAST-IN-PLACE CONCRETE 03300-1
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in modern construction. Extreme care shall be exercised to make all concrete work
uniform and dense, of the required strength, and true to elevations and lines required by
the contract documents.

3. Tests for Concrete Materials:

a. Test aggregates by the methods of sampling and testing of the following
standard specifications:

1) ASTM C 33 for normal weight aggregates.
2) ASTM C 330 for light weight aggregates.

b. For Portland Cement, sample the cement and determine the properties by the
methods of test of ASTM C 150.

C. Submit written reports to the Architect, for each material sampled and tested, prior

to the start of work. Provide the project identification name and number, date of
report, name of contractor, name of concrete testing service, source of concrete
aggregates, material manufacturer and brand name for manufactured materials,
values specified in the referenced specification for each material, and test results.
Indicate whether or not material is acceptable for intended use.

d. For Fly Ash, test samples by the methods of ASTM C618 and the fineness test of
ASTM C430. Fly ash shall not have more than 34% of the particles retained on the
No. 325 sieve.

1.03 SUBMITTALS

A.

Manufacturer's Product Data: Concrete Work - submit manufacturer's data with application and
installation instructions for proprietary materials and items, including reinforcement and forming
accessories, admixtures, patching compounds, joint systems, curing compounds, and others as
requested by the Owner.

Shop Drawings: Concrete Reinforcement: Submit shop drawings for fabrication, bending and
placement of concrete reinforcement. Comply with the ACI 315 "Details and Detailing of Concrete
Reinforcement" requirements showing bar schedules, stirrup spacing, diagrams of bent bars, and
arrangements of concrete reinforcement. Include special reinforcement required and openings
through concrete structures.

Laboratory Test Reports: Concrete Work: Submit 2 copies of laboratory test reports for concrete
materials and for mix design test as specified herein.

Material Certificates: Certificates of material properties and compliance with specified
requirements may be submitted in lieu of testing. Certificates of compliance must be signed by the
materials producer and the Contractor. Submit signed certificates from manufacturer for each of
the following:

Cementitious materials
Admixtures

Form materials and release agents
Steel reinforcement and accessories
Waterstops

Curing compounds

Floor and slab treatments

Bonding agents

Adhesives

10. Vapor retarder

11. Semi-rigid joint filler

12. Joint filler strips

13. Repair materials

CoNoO~LNE

Design Mixtures: Submit mix design for each concrete mixture with supporting test data as
required, and specific use identified.
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F. Submit sample waterstops and vapor retarder membrane.
G. Floor flatness and levelness: Measurements to determine compliance with specified tolerances.
H. Field Quality Control: Test and inspection reports.

Pre-installation Conference: Meeting Minutes.

PART 2 - PRODUCTS

2.01 FORM MATERIALS

A. Forms for Unexposed Finish Concrete: Form concrete surfaces which will be unexposed in
finished structure with plywood, lumber, metal or other acceptable material. Provide lumber
dressed on at least 2 edges and one side for tight fit.

B. Forms for Exposed Finish Concrete: Form concrete surfaces which will be exposed in finished
structure with plywood, metal, or other approved panel materials. Form facing panels that will
provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to
minimize joints.

C. Form Coatings: Provide commercial formulation form- coating compounds that will not bond with,
stain nor adversely affect concrete surfaces, and will not impair subsequent treatments of concrete
surfaces requiring bond or adhesion, nor impede wetting of surfaces to be cured with water or
curing compound.

2.02 REINFORCING MATERIALS

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed.

B. Welded Wire Fabric: ASTM A 185, welded stee